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BURGESS, DINKLAGE & SPRUNG 
Attorneys A 
233 BROADW*Y 1345 44 
NEW YORK 7, N. Xe 


4 Ww ‘ 3 3 , 


Date: ays Ey ee 


‘Hon. Commissioner of Patents 
Washington 35, D. C. ON ALL PAPERS PLEASE 
FURNISH OUR FILE NO. 
Dear Sir: Bo ae 
32s ae chet: : ae 


Re the application Oo <2 


Prt ern ee tae ee , 
sade te Ws Sdia bs 


for 


we enclose 


(..) Specification 


(;.) Oath, Power of Attorney and Petition 


(3 .  Sheet(s) Drawings™ 


(3 +;  Claim(s) in excess of 20 


(3 § 7/. 00 filing fee {covered by enclosed check) 


( ) Assignment 


{ ) $3.00 recording fee (covered by enclosed check) 


() Priovity is hereby claimed on the basis of the following: 


/ Countr Serial No. Date 
Sountry serial = vate 
alt ee ae ee J9 S43, Oo VOSiet at 


Respectfully, 
BURGESS, DINKLAGE & SPRUNG 
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This invertion relates to the flame a. of 


synergistic composites. 


The invention more particularly 


relctes to the flame spraying of synergistically-clad 


flame spray powcaers, to 4 novel group of flame spray 


materials comprising such synergistically-clad flame spray 


powders, and more broadly to the spraying of other syner- 


gistic composites wnerein th synergistic action involves 


the generation of heat. 


Flame spraying involves the feeding of a heat-fusibie 


material into a heating zone, wherein the same is melted 


or at least heat-softened end then propelled from the 


heating zone in a finely 
surface to be coated. 

The material being 5s 
heating zone in the form 


latter term designating both rods and wires). The spraying 
: + 


divided form, generally onto a 


prayed is generally fed into the 


- 


of either a powder or a wire (the 


is effected in a device known as a heat-fusible matericl 


spray gun or a flame spray gun. 4 


In the wire type flame 


the material to be spraye 
formed by a flame of some 
least heat-softened and a 


and thence propelled in fi 


surface to be coated. The red or wire may be a convention-~ 


ally formed rod or wire © 


sprey gun the rod or wire of 
d is fed into the heating zone 

type, where it is meltec or. at 
tomized, usually by blast gas, - 


nely divided form onto the cs 


2a metal, or may be formed by 
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sintering together finely divided material or by bonding 


together finely divided material by =ccns of a plastic 


binder or other suitable bincer which disintegrates in 


the heat of the heating zone, thereby releasing the mater- 


jal to be sprayed in finely divided form. 


For spraying finely divided, i.e.» powdered 
material, a powder type flame spray gun is used in whic? 


usually entrained in a carrier gas, 1s fed 


the powder, 


_ 


into the neating zone of the gun formed by a fleme of 


some type. Tne powder is either melted or at least the 


surface of the grains heat-softened in this zone, and the 


thus thermally conditioned particles propelled onto a 


surface to provide a coating. In the powder type spray 


gun, a5 no “atomizing” energy is required, a separate 


plast gas is often dispensed with, though the sare may be 


sunplied in order to aid in accelerating the particles 


and propelling them toward tne surface to be coated. 


The blast gas =3y be provided for both the wire 


type and powder type guns to perform the additional function 


of cooling the workpiece and the coating being formed thercon. 


The heat for the heating zone is most comnonly 


produced from a flame coused by the combustion of 2 fuel, 


such as acetylene, propane, natural gas or the like, u using 


oxygen or air as the oxidizing agent. The heat my, 


also be produced by an electrical arc fleme or 


by a plasma flame. The plas=2 


however, 


in the newer type of guns ; 
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 flane may in itself constitute part of an electric are 
or, in accordance with a newer development, may be in 
the form of a "free plasza stream", i.e., a stream of - 
plasma which may be considered independent of the arc 
a3 it does not contribute to the electric flow between 
electrodes. 

Heat-fusible material spray guns utilizing 
electric resistance heating or inducticn heating as the 
heat source have also been proposed but have not proven 
commercially successful except in connection with the 
spraying of low melting point metals, such as solders, 
lead and zinc. 

Flame spraying in the initial stages of its 


commercial development was used mostly for the spraying 


e 


of various metals and was often referred to as metallizing. 


However, the art of flame spraying extends to the spray-~ 
ing of a much wider group of materials, including higher 
melting point or refractory metals, ceramics, cermets 

and the like, and such materials are of increasing commer- 
cial interest. 

In the case of spraying heat-fusible materials 
in the initial form of a rod or wire, the rod or wire is 
generally of a single composition, i.e., in the form of 
a specific metal, alloy, ceramic or the like. While it 
is true that rods or wires formed from finely divided 


material bound together with a binder of plastic or the 


er me + we wo ee on 
oR ees een en ne ae i NN 
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like, as mentioned above, were nown, the birder cid not 
take part in the spraying of contribute to the coating 
and merely served the purpose of maintaining the vod ox 
wire in shape until fed into the heating zone. 

In the case of flenc spray. powders, waile 
powders formed of several constituents were known, the 
seme were generally in the form of a powder mixture of 
the individual eenexituente or, at best, a particle 
aggregate. 

One object of this invention is the spreying 
of the heat-fusible material in a novel form, which allows 
the obtaining of superior results. 

A further object of this invention is a rovel 
group of flame spraying materials. 

i 7 seaei and still further objects will become 
apparent from the following description read in conjunction 
with the drawings in which: 

Fig. 1 diagracmatically shows a cross-section 
of a grain of a novel flame spray powder in accordance 
with the invention; 

Fig. 2 is a diagrammatic cross-section of 
a further embodiment of a grain of a novel flame sprcy 
powder in accordance with the invention; 

Fig. 3 is a diagrammatic cross-section of 
an embodiment of a novel flame spray rod or wire in 


accordance with the invention; and 


- 
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Fig. 4 shows an elevation of a further embodi- 
ment of a novel flame spray rod or wire in accordance with 
the invention. 

In accordance with a broad aspect of the inven-~ 
tion the flame spraying is effected with the mateiial being 
sprayed in the form of a powder, the individual grains of 
which are in the form of a clad composite consisting of 
nuclei and at least one coating layer of a different mater~ 
ial which will synergistically act with the nuclei in the 

- process. 

Each grain of the synergistically clad compos 
ite powders may also be in the form of a nucleus with two 
or more different coating layers which will spumpetectentty 
act with each other and/or with the nucleus. 


The synergistic action of the coating layer 


Pe ; 
with the nucleus and the coating layers with each other, 


as the case may be, may manifest itself as a chemical or 
physical action or both, and may appear in the heating zone 


and/or along the path of travel to the surface to be coated, 


LNG DON I RO ee 
a ee epee erence So anagem eT Se 
a ee ee ema ee 


or at the sprayed coating as sprayed, or after a subsequent 


treatment such as a heating or fusing operation. 


Se ONE Oe tee OE me. Sree eRe 


The synergistic action between the nuclei and/or 


the coating layer or layers may, for example, involve the 


OS NS ene 


physical or chemical generation of heat by exothermic re- 


action in the heatinz zone, along the path of travel to 


the target, or on the coatcd curface itself, so as to 
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increase the thermal efficiency of the process, aid in tac 
bonding of the coating and/or produce results ani effects 
by this in situ generated heat waich cannot be achieved by 
the externally supplied heat. The synergism resulting in 
the exothermic reaction may be caused by the utilization 
of two components which will combine at the temperatures 
involved to form a material with a melting point higher 
than that of either of the constituents, with a consicer- 
able release of heat, by the use of components which will 
chemically combine in exothermic reaction, as for example 
where one acts as an oxidizing and the other a reducing 
agent, or by the use of components which will dissolve 


together in generation of heat ox the like. 


Thus, for example, one of the components may 
be a nickel-containing coxponent and the other an aluninun- 
containing component which will combine under the spraying 
conditions to form a nickel-aluminum inter-metallic com- 
pound with an exothermic reaction. Similarly, one of the 
components’ may contain the aluminum and the other entinmony, 
calcium, cobalt, lanthanun, lithium, manganese, nickel, 
palladium, praseodymiun, dysprosiun, or a sonbination 
thereof which, upon combining during the menketies form 
a higher melting point compound with the generation of 
heat. Similarly the cled-composite powder may be a con- 
bination of nickel with elemental phosphorus, silver, coppc 


aluminum or the like, waich will combine in exothermic a 


ee 
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The synergistic action may also involve ® protect- 
ive effect of the coating material on the nuclei or a lower 
coating layer in order to prevent loss or destruction of 
this under-material and allow the spraying of the combira- 
tion. Thus, for example, nickel may be coated on nickel- 
phosphorus, nickel-boron, or the like in order to prevent 
loss or destruction of the fluxing agent and allow the forma- 
tion of a self-fluxing coating, as for example in the “spray- 
weld process." 

The synergism may also involve a bonding effect 
in order to allow a satisfactory bonding on a base of 
sprayed materials which normally present bonding difficulties, 
as for example the synergism of a matrix metal, such as nickel 
or cobalt, with a hard or refractory material,such as tungsten 
carbide, Alj03, diamonds or other hard gems or the like. 

Bonding to the base or substrate being coated 
may also be aided by the synergistic action of exothermic 
reaction, as for example in the case of nickel-coated aluminun 
powder. 

The synergistic effect may also involve the com- 
bining of the components to form a third component, such as 
a compound or alloy or inter-metallic compound desired as 
the coating constituent. This may involve a dissolving 
together of the components, alloying the components, oz a 
chemical reaction between compor<nts which may be endothermic 


in nature if sufficient heat is available for the process. 


Pe 
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Tne powder particles may be in the form of a 
nucleus with a single ccating lay.r, or may be in the forn 
of a nucleus with a multiple number of layers of the scre 
or different materials. 

Tue ek tentens in eccordance with the inven- 
tion may be formed in any known or desired manner and 


preferably by the known chemical plating processes in 


” 
X 


which a coating material is deposited on a seed or nucleus 
of another material, or in which multiple layers oi: various 
materials are built up on the seed material, or te which 
various materials are co-deposited in a single layer on 
the seed material. : 

A preferred mode of forming the clad powders 


involves the depositing of a metal from a solution by 


reduction on a seed or mucieus, such as the hydrogen reduc- 


tion of ammoniacal solutions of nickel and amnon‘un 
sulphate on a seed powder catalyzed by the addition of 
anthraquinone. It is also possible to form the coating 
by the use of other known coating processes, such as 
coating by vapor deposition, by the thermal decomposition 
of metal carbonyls, by hydrogen reduction of metal halide 
vapors, by thermal decomposition of halides, hydrides, 
carbonyls, organo-metals or other volatile compounds, or 
by displacement gas plating and the like. 

The clad powders for this invention should 
have the general over-2ll shape and size of conventional, 


flame-spray powders, and thus for example should have a 


Ee 
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dize botween -60 mesh and +3 microns and preterably ~149 
and +10 microns (U.S. Standard screen mesh size). Most 
preferably the powder should be «5s unifors as possible in 
grain size, with the individral grains not varying by more 
than 250 microns and preferably 75 microns. 

Depending on the particular flame spray process and 
the desired purpose, the clad powders may be sprayed per 
se or in combination with other different clad powders, or 
in combination wit> other conventional flame spray powdess 
or powder components. 

Fig. 1 diagrammatically shows an embodiment of 
a clad powder having a nucleus of aluminum and a coating 


of nickel. at oe eee 


Fig. 2 shows a multi-layer powder of nickel and 
copper on nickel-boron. 

While the powders are preferably sprayed, as cuch, 
in a powder-type of flame spray gun, it is also possible 
to combine the same in the form of a wire or rod, using 
a plastic or similar birder wnich decomposes in the 
heating zone of the gun,or, in certain cases the powders 
may be compacted and/or sintered together in the form 
of a rod or wire. | 

In the limited case where the synergistic action 

* 
of the components involves an exothermic reaction as, 
for exemple, the combination of nickel and aluminum to 


form the nickel-ciuninen inter-metallic compounds, the 
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spray material mey assume a form other than the clad powder 


and may, for example, be in the form of a puitable assvegite 
os : 


2 


or a compos. -e wire, such as a wire having 4 coating sees: 
of one meterial, such as nickel, with a core of the other 
matectal, such as aluminun, as shown in Fig. 3, or wire 
formed by twisting together and rolling separate wires of 
components ,such as nickel and aluminum, as shown in Fig. 4. 
Various combinations of other exothermically-reacting come 
ponents may of course be used in the formation of such 
wire, which exothermic reaction will substantially con- 
tribute to the heat economy of the flame spraying and may 
even show self-ignition characteristics when fed through 
the spray gun. 

The following examples are given by way of . 


illustration and not Limitation: 


ADL J - 


- 
fof eA NG igh) 
omens 


An aluminum powder having a particle size 
between -140 mesh and 4325 mesh (U.S. Standard 
screen size) is coated with nickel in the known 

manner by the hydrogen seduction of .n amnon- 
{acal solution of nickel and é ronium sulphate, 
using enthraguinone es the coating catalyst. 
The recuction is effected at a en 
between about 300 end 350° F. in a mechanically 
agitated autocleve using solutions containing 
40-50 grams per liter of npceut end 10-400 


grams per Liter 


and 20-30 grams 
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$24,534 


per liter of NM,. About «2 gia per Liter of 


anthraquinone is used as the catalyst and the 
autoclave is sressurized with hydrogen at a 
pressure of about 300 Ibs. p.S.L.g After the 
nickel solution is depleted and the eluainun 
coated with an initial coating of nickel, the 
solution is discharged from the autoclave and 
replenished with a fresh solution waich neca 

not contain further amounts of the anthraquinone 
coating catalyst, as the initially formed nickel 
coating in itself acts ac a catalyst. The 

cycle is continuously repeated until a composite 


powder is formed containing about 16 to 18% by 


weight aluminum and 84 te 82% by weight of nickel, ~ 


and a bine of -100 to -+270 mesh. 

The vowder thus formed is flame-sprayed 
on a mild steel plate which has been surface- 
cleaned with emery cloth. ‘The spraying is 
effected at about 7 inches from the plate, 
using a pewder-type flame-spray gun 2s described 
in U. $. Patent 2,961,335, issuimg November 22, 
1960 and sold by Metco Inc. of Westbury, Long 
Island, under the trace name of “Thermospray" 
powder gun. The spraying is effected at a 
rate of 6 to 9 lbs. of powder per hour, using 
acetylene gas as the fuel at a pressure of 10 


>.5.1. and a flow ratc of 17 to 25 cu.ft. /hr. 


«* sees = 
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and oxygen as the oxidizing gas at a pressure 
of-12 p.s.i. and a flow rate of 29 to 35 ou. ft. jhe. 
The nickel coating and the aluminum base 
combine in the heat of the flame with a strong 
exothermic action, forming a nickel aluminum 
inter-metallic compound which deposits on the 
base as a dense, high quality coating which 
exhibits self-bonding characteristics. A 
coating layer of .002" - ,004" thickness is 
‘built up in this manner. The coating may 
- be used as a base material for spraying of 


further layers of different metals or the 


like and serves as an excellent intermediate . 


bonding layer. 
The coating layer may alsuv be built up 
to a greater thickness as, for example, 
-004" - .008", for use as an oxygen barrier 
- undercoat, or to even greater thickness as, 
* - example, .020" - .040" or thicker as a 
wear-resistant - oxidation-resistant surface. 
Due to its self-bonding characteristics 
the sprayed coating will adhere to a base 
7 without the conventional surface preparation 
or roughening, and due to the natural shane: 
acteristics of a sprayed material, will allow 
further materials to be sprayed thereon with 


rood bonding. The coating fo med from the 


re al ¥ 


powder has excellent oxidation-r {stant char- 
acteristics even at high temperatures and in € 256 
oxidizing atmospheres, and will for example 
eliminate the oxidation of base materials, such 
as molybdenum or the like. The sprayed coat- 
ings may be used as & lining in metal-melting 
crucibles or molten metal-handling equipment, 
and will not be wetted or penetrated by many 
molten metals, including self-fluxing alloys. 
Coatings formed of the sprayed material also 

. show good potential as high temperature, 
wear-resistant coatings. 

When the example is repeated on & molyb= : 
denum rod of 3/16" diameter, with a coating 
between .008" = .010" thick, the coated 
rod may be repeatedly heated to approximately 
20000 F. in air, with a welding torch, and 
cooled to room temperature with no visible 
oxidation occurring. 

Similar results may also be obtained if 


the composite powder contains 10 = 45% by 


weight of aluminum and 55 - 90% by weight 


’ 


of nickel. 


EXAMPLE _2 
Example 1 is repeated with the spraying 


being effected in turn on the following 


bases and prepared in the following manner: 
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" Low alloy steels and stainless stcels, 

smooth-ground to remove surface contamina~ 

tion; copper and copper base alloys, rough- 

; ground or light-grit-blasted; aluminum and 
aluminum base alloys, vough-ground - lighte- 
grit-blasted; magnesium, rough ground or 
light-grit-blasted; and titanium, rough~ in 
ground or light-grit-blasted. _ 

In each case when a further material, 
such as steel, alumina or the like, was sprayed 


i on the coating in the conventional and well 


/ known manner, the same was bonded with a ten- 
acious bond, though if this material had been : 
initially sprayed on the surface as prepared | 
4n the manner indicated above, @ satisfactory 


bond would not be obtained. 


EXAMPLE 3 
The nickel-clad powder of Example 1 is 
mixed with an Al,0, powder having 4 particle 
size between 62 microus and 10 microns, in the 
ratio of about 407% of the nickel-clad powder 
with 60% by weight.of the ceramic. The powder | 
is sprayed, using the gun described in Ex- 
ample 1, on & mild steel plate which has 
been surface~cleaned by smooth grinding. 
Spraying is effected at a distance of about 
7" frca the plate at a rate of about 4 to § 
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ibs. of powder per hr., using acetylene at 


a pressure of 10 1bs. p.8.i. avd a flow rate 


: chervemniniantes tenes si ae 


of 17 - 25 cu.ft. /hr., and oxygen at a pres 
sure of 12 p.s.i. and @ flow rate of 29 = 


35 eu. ft. /br. 


A self-bonding cormet coating is formed 
which showed excellent thermal shock-resistante, 
hardness, abrasion-resistance, and which 
strongly inhibited oxidation of the base. 

It is possible to vary the percentayes 
a the ceramic in the mixture between 5 and 
85% in order tc vary the properties of the 
coating. With an increased amount of the 
inter-metallic compound in the cermet coating 
foraci, the bonding and thermal shock~ 
resistant properties increased, whereas 
with an increased amount of the ceramic the 
hardness and wear-resistant properties of 
the coating are inercased and the thermal 


conductivity . -ased. 


EXAMOLE 4 
Exsmple 3 is repeated, using the fol- 
lowing materials in place of the aluninun 
oxide: 


Zirconia, calciun zirconate, magnesium 


E 259 
zirconate, spincl, ceric oxide, hafniua oxide, 


rare earth oxides, molytdenua disilicide, 


tungsten silicide, chromium silicide, titan- — 


4um silicide, tungsten carbide, titaniua 
carbide and chromium carbide. 


In each case an excellent coating was 


fo rmed. 


EXAMPLES, 


A nickel-phosphorus powder having @ 


size between 200 and 325 mesh and containing 


8 to 12% phosphorus is coated with nickel to 
form a composite-clad powder having 4 size 
between 140 and 270 mesh and containing 20 

to':40% of the nickel , hosphorus nucleus and 
60 to 80% of the nickel coating. 

The powder is sprayed in the identical 
_ tanner described in Example 1. The coating 

‘obtained is mechanically bonded to the base 

and is slightly porous. This coating may 


be subsequently fused by a welding torch or 
furnace heated to form & homogenous pore= 


free coating welded to the base material. 


—EXAMPLE_6 
A nickel-boron powder is coated with 


nickel to form a composite flane~spray 
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powder having a size between 120 and 325 mesh 
and containing 70 to 90% nickel, based on tne 
nickel boron. The euler was sprayed in the 
manner described in Example 1 and a high 
quality of self-fluxing coating wes formed. 
The coating is mechanically bonded to 
the base and may be subsequently fused with 
a welding torch or in a furnace to form a 
Gense homogenous, non-porous coating. When 
applied to a reactive base materia], such 
as molybdenum, in a thickness of .006" to 
.010"' or heavier, the coating can be fused 
to the base material by a torch or furnace 
without, atmosphere control and below the re- 
crystallization temperature of pure molyb- 
denum, and will protect the molybdenum base 
Aton an oxidizing atmosphere at elevated 
temperatures up to the melting point of 


the nickel-boron coating. 


EXAMPLE _7 
Metallic cobalt is deposited as a coét-. 
ing on zirconia powder by the reduction of 
a cobalt ammonium sulphate solution with 
hydrogen so as to form a cobalt-clad zircon- 


ia flame-spray powder having a size between 


3‘9 mesh anc 15 microns-and containing 2° 


E 


to 95% cobalt, based on the zirconia. The 
material is sprayed in the menner described 
in Example 1 on @ grit-blasted base and a 
cermet coating is formed which shows ex- 
cellent adhesion to the base and which will 
retard oxidation of the base. The coating 
gurthermore has a high degree. of hardness 
even at elevated teauperatures, excellent 
shock-resistance and abrasion-resistance, and 
the metal matrix material is evenly dietrib- 
uted throughout the applied coating. 

It is possible to vary the percentages 
of the ceramic in the composition between 
about 5 and 75% by-weight in order to very 
the properties of the coating. With an 
increased amount of ceramic in the cexret 
coating, the harcness and wear-resistant 
properties of the coating are correspond- 
ingly increased and the thermal conduct~ 
ivity decreased. Conversely, with an 
increasing amount of the cobalt matrix 
the tonding and shock-resistant properties 
are increased. 


wees 
Vee Wee 


e 


smn g FE 262 
run 8 


A1,03 powder of a mesh size between 80 
microns snd 10 microns is coated with nickel 
in the menner described in Example 1 to pro- 
duce a composite powder containing 25 to 95% 
of the nickel based on the aluminum oxide 
and having a particle size beteen 140 «wesh 
and 15 microns. The powder is sprayed in 
the manner described in Example 1 on a grit- 
blasted base, and a cermet coating is formed 
which shows excellent adhesion to the base, 
a high degree of hardness even at elevated 
temperatures, and excellent thermal shock 
and abresion-resistant characteristics. The 
metal matrix is evenly distributed throughout 
the sprayed coating. | 

In this case too it is possible to vary 
the sevenntane of the ceramic in the composite 
between 5 and 75% by weight, and with an in- 
Bas amount of ceramic, the hardness and 
wear-resistant properties increase, whereas 
with an increase of the nickel, the thermal 
conductivity, bonding and shock-resistant 


properties are increased. 
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EXAMPLE 9 


Industrial diamond powder having & size 


between -120 and +140 mesh was coated with 


Example 1 


nickel in the manner described in 


so that the nickel-clad composite powder 


formed contained about 25 to 50% by weight 


of the nickel, based on the diamonds. The 


powder was sprayed in the manner described 


in Example 1 on a steel base prepared by 
grit blasting, thus forming an excellent 


hone or lap in which the diamonds were firnly 


bonded in place. 


pa mene 
Cebalt-bonded tungsten carbide particles 


of sharp, engular shape were ccated with 


nickel in the manner described in Example 1 fe 
s0 as to produce a nickel-cled fleme spray 
powder having @ particle size between 100 

and 325 mesh and containing 20 to 50% nickel 
based on the tungsten carbide. The powder 
was sprayed in the manner described in Ex- 
ample 9, with the formation of an excellent 
cutting hone ot tee: Tne sharp angular ccges 


of the initial tungsten carbide were retained 


in the coating. 


Similar results were obtained when using 
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crystalline tungsten carbide in place of the 


cobalt bonded tungsten carbice parti: .cs. 


By ts 12 

A nucleus of elemental phosphorus powder 
was coeted with nickel to form a nickel-clad 
flame spray powder having a particle size 
between 100 and 325 mesh and containirg 80 to 
98% nickel bazed on the phosphorus. The con- 
posite powder is sprayed with the flame sprcy 
gun deceribed in Example 1 on @ steel base 
‘prepared by Lichtly grit-blasting, using the 
spraying conditions as described in Example 1. 
During the spraying phosphorus combines wita 
ay nickel in en exothermic reaction, greatly 
enhancing the thermal efficiency of the 
spraying and producing an excellent coating 


which has self-fluxing properties. 
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EXAMPLE 12 : 

A nickel boron powder is coated with copper 
and the copper-coated composite further coated 
with nickel to form a composite-clad flame 
spray powder having a particle size between 
100 and 325 mesh containing 63 to 67% nickel 


and 26 to 32% copper and 2 to 10% boron by 


weight. The powder is sprayed in a powder- 


type flame spray gun on a lichtly grit- 


blasted steel base with the flere spray gun 
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and method as descrited in Example 1, An 


=~} 


excellent celf-fluxing alloy is forced, tbc 
when fused in place by heating with an accty- 


lene torch, forme « dense coating waich corz- 


responds in characteristics to monel. 
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A nickel boron powder is coated with 
chromium and the resulting coated powder in 
turn coated with nickel so as to forma flane 
~ spray composite-clad powder having a tesh 
size betwenn 100 ard 325 cad containing 70 _ 
to 80% nickel and 18 to 20% chrome and 2 to 
10% borpn by weight. ‘The powder is spraycd 
in the manner described in Example 12, result~- 
ing in a self-fluxing alloy cozting which, 
when fused in place in the canner described . 
in Example 12, produces a higi. grade coating 


having characteristics similar to nichrome V. 


EXAMPLE 14 
Hickel-bonded titanium carbide particles 
having a size between 140 and 325 mesh are 
coated with édinel, as described in Example 
1, so as to produce a nickel-clad flame epray 
j Sites having a particle size between 100 and 
270 mesh and containing 20 to 50% nickel 


based on ~he titaniua carbide. The materiel 


is sprayed in ts 


roughencd by gcite- 


l on a base vith curface 
blesting, aud 2 hiya grade, bonded titcniua 
carbide coating ic formed in VWaicn the nickel 
acts cs a motrix binding material. 

Wanen properly finlched by grinding, the 


resultant coating; is an excellent hard-facinz, 
extrencly resistenc-to-wear coating even at 
elevated teuperaturcs. 

Similar result. are obtained when using 


crystalline titeniua carbide particles in 


place of the nickel-bonded titanium carbide 


particles. 
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Copper powcer is coated with nickel in 
the manner cescribca in Exanple 1 so as to 
form a nickel-clad composite fleme spray 
powder having a particle size between 160 
and 325 mesh and containing 60 to 70% nickel 
based on the copper. Upon spraying in the 
manner described in Example 1 on a bese 
roughened by grit-Llasting or other means, 
an excellent, corrosion ae oxidation- 
resistant coating is forued. A sinilar 
coating is formed if the copper is replaced 
with chromiua in en amount of 15 to 257 


chromium based on the nickel. 
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wita nickel in the uaanor described ia iuciupte 


and 10 microns, and containing 15 to 40% 
nickel by waight based on the disilicice. 


The powier is spvayed with the fiane spray 


gun described in gxauple 1 on @ bese metexicl 


roughened by grit-diastins. 


The resultant oxidation-xesistant coct= 


ing is very dense, but acy te fusther ino 


a2taent im 2 


tay 
fay 
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proved by suvucecuent hea 


neutral to reducing atmosphere. 


7 4. Ae 
Exaaple 14 is repeated except in place 


of the nickel, nickel phosphorus is use 


containing 4 to 12% of phosphorus. A sine 


ilar coating resulted upon sprayiag, which 


however was self-fluxing. 


Chromiun =n powaGer is coated with 
nickel in the manner descrited in Exsauple 1 
s0 es to forn a flame spray powder having 
a mesh size between 120 and 325 and con- 


taining 15 to 50% of nickel, based on the 


sé « 


weet 1, tte lon 
to wetting by moiten mecaic. 


Silver solcer powlcr eozted vith nickel 
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rocuce 2 nickci-clad cox: 


25 to 50% aickel baced 
Upon spraying in che mennce cescribed 


l on 2 base material procarcd by grit-bicstix 
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a low-fusin2 tenpevature, self-fluxing costizn: 


*. Saas % 2 
subdsequently fused, is 2 


cozting securely fusee 


A simple mixture of powders cons isting of 


’ 


20 to 65% of this nickel-coated silver solder 
ard 35 to 85% -0f a carbide (Example 10) is 
sprayed in the manner described in Example lt. 
consist 
ely bondec to 
each other and to ? ase material. 


The fused coating 


by grinding 


to 
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deseribed in suc co 


on the titanium. 


The nickel protects 
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in the manner describce 


form 2 coxposite nick 


a ticle size between 160 and 


powder having ¢ pet 


/ 325 mesh ond containing 5 to 40% by weight 


of nickel Laced on the niobiun. 
The nickel protects the niobiua from 


+ 


oxidation curing ctorece and 


Uson 
Exazple 1 
blasting, 
the flane 3 2 eESSiCn=TCCisStcas 


ial. 


A wolybdenu.a 
nickel in the canner S060 im Ecole 1 
£0 as to produce a nickel-clad 
powder having 
and 325 mech and containing 5 to 46% nickel 
based on the nolycdenun. 

Tre nickel vrotccts 
oxidation curing storas 

Upoa 
Example 1 on a tess material prepared 
blasting, the nickel cad rolybdcnum consire 
in the flame to form a corrosion-resis 


material. 
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A titaniun boride sowdler wes 


with nickel so cs to £czm a flame cpra; 
pray 


powder having a porticle cize between 100 
end 325 cesh and contzinins 20 to $02 
nickel based on the titerniun borica. 


The nickel protects the titaniua 


botite curing t 
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blasting, a 


baad =? , 
GCC Vol. 


ao 


: A sliver powder ic coated with nickei 


as to form a nickcleclad clanme fcpray POWGSE 
having @ perticle size between 100 and 325 <<s= 
end containing 20 to 70% nickel based ca the 


silver. 
Upon spraying in the scnnacr ceserited in 


Example 1, on a bose material prepared by grit~ 


blasting, the nickel and siiver combine in tac 


Comes 
a 


flame to ‘produce 2 new material which is ce ucoly 
bonded to the base eo ts execllent for uce 2c 
electrical contacts or the like. 
During the spraying heat was evolved upon 
the combination of the nickel cnd silver, in- = 


creasing the thermal econony of the process. 


An aluminum powder is copper-plutee so as 
to form e copper-cled flaze spray powder having 
a particle size between 100 end 325 mesh and 
containing 85 to 938% or 8 to 20% copper based 


on the alunirnus. 


Upon spraying in the mannez described in 
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50 2s to form a coacosite heaving a particle 
size between 160 and 325 mesh end containing 
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powder decerived is Succple § one 75 to SO% 0% 


copter or conccr alley gowccr of che kind koa 


and sprcy 


as "Everdur" is sprayed with the cun 


conditions descritcd in Zxacjzle 1. 


The costins ce ceccrited is mechanically 


bonded to the bace material and slightly porous 


t may be subsecucatly fused ty 


by nature. 
- torch or furnace heating to form a homogenous, 


pore-free coating welded to the base material. 


is a fairly hard, 


After fusion the coating 


corrosion-resictcant, welded bronze overlay. 


seated, using, kowever, 


Example 36 is re 


the composite nickel - phos-horus powder 
describee in Example 11 in place of the 
nickel - nickel phosphorus powder. 


Comparable results are obtacined. 
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69% of the composite powder as described ia 


A simple mixture of powders containing 


Example § and 31% pur: copper powder in the 
particle size revge -140 end +325 mesh is 
sprayed with the gun as described in Exanple 
1. 


The costing as apnlied may be 


ave coness: , 


gubscyucncly cuca wits Sous, 


to fora a imac vous alloy suscd CO tins Wise 


Sati o ". ten chervacteristics 


matcrial, which cotecorenes +©& x 


to concl. 


‘= ‘ 4 
eee 
ee — 


A cinple mixture of powcers centaining 41% 
Exe<.>le 


of the conzposite powcer as @eccribed in 


6 and 19% of pure chroniun powler in the particic 


size range -140 and 1225 mesh is sprayed with 


the gun as described in Exempic 1. 
The coating 2s 22plied my tbe subsequently 


fused without atuosgnere control, to form a 


homogenous alloy fuccd to the base material, 


which corresponds in characte 
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Example 9 is reyeated except im piace o 


the nickel nieksl yhospnosus was toes contain- 
’ ¥ ? 


ine 6 to 12% of pnosphorus. A similar coating 
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resulted upon spraying, which however was self- 


fluxing. Fusion bonding oZ particles to cach 


other end to tin base was accouplished by 


fusing the av plied coating. 
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The coated dizuoaé poucer of Example 9 is 


mixed witn nickel-ccated sliver colder powier 
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to 39% by weight of silicon and about 61 
to 65% by weight of nolybdenua, end a size 
of 100 to 270 mech. 
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on a base material wich hes been prepared 
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A volycdonum poles having a particle cics 
range betwecn 149 and 325 o2ch is coated with 
silicon ia tue inc =cr ond a conzosite 
is formed containiry es : 39% by woig.s cf 
silicoa and azout 61 to 65% by weight of colyc- 
denun, end a cice of 100 to 279 mech. 

fhe powler thes foracd is fleame-sprcyse ca 
a base r2teriel waich has tsen prepared by Li 
grit-bdblactir The spraying is effected at chs 
five inches froa the plate, using a powcer type 
ples=2 flaneespréy gun cold by Metco Inc. of 
Westbury, Leng Isleac, Kew Yor » under t*. trcce 
neme of Tyre M Placrma blan2 Gun. The sprayins 


4g effccted at a rate of six to nine lbs. of 


powder per hour, using crgen oS &S the pics-3 


Eco 2 preccuve of 100 p.s.i. 


of 222 cu. ft. fie, BGI ezgen 


carrier gos st Llo 3.0.1. cad a flow rate of 
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current of 5590 suceres at 45 voles. 
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on the base as a dense, high quality coating 
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material from oxidation. 


A silicon sander heaving 2 particle size 
between 140 ard 325 ucch is cactce with 
chromiua in the known manner, and a conposit: 
powder is forzed containing stout &3 to $5% 
chromium and 15 to 52% silicoa by weight end 
a size cf 100 to 270 mesh. 

The powler thus formed is £ ame-sprayccG 
on a base material whith has been prepared by a 
light grit-blasting in the mannér ceseribed 


in Exauple 1. 
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The chromium coating sai the silicon base 
combine in the heat of the flane, forming a 
chroniun-silicon interemetallic wnieh deposits 
on the base as a dense, high quality coating 
waich exhibtis een eet resistance to oxidation 
at elevated tens sratures and will pxo”ect the bccc 


. material from oxidation. oe 
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A chromium fowler Keving &@ particle size -<c-- 


ween 140 end 325 «th is coated with silicon in cnc 


known manner, and a ccxposite scuder is fornec coun 
taining about 48 to 35% chronine ard 15 to 52% 
silicon by woieht ond a sice of 100 to 270 necn. 

The powder thus forncd is flanpesprayed cn = 
base caterial waich has been prepcred ty Liese crise 
blasting. ‘The sprcying is effected at about Live 
tvenen € from the plate, using a powder type pizc—2 

£lame-spray gun sole by Metco Inc. of Westeury, Loxs 
Island, New York, us.cer the trace name of Type ix 


Plesna Flee Cun. The spraying is effecte 


fu 
fa 

ct 
p 


rate of six to nize lbs. of powder pochour, usin3 
argon ges ss tue plasma gas at a pressure of 100 p.s.i. 
and a flow rate of 110 cu. £t./hr., using argon oS 

the powder carrier £25 <t 100 p.3.i. and a flow vate 
of 11.5 ‘cu. £t./ar., ucing a No. 3 (pointed) elestzoce 
and No. 3k Argon nozzle, end using are current of 559 
amperes ae volts. 

The chromium base and silicon coating co:bine 
in the heat of the flaxe, forming 2 chrontum silicoa 
inter-metallic which deposits on the base as a cense, 
high quality costing which exhibits excellent 

esistaace to oxication at high temperatures and 


will protect the base material from oxidation. 


‘a oS: Te Sat aah : * 


Ah zivcontun cower hcving 2 >arcicle 
size between 140 ami 225 weca is coated with 
chromium in the knoim manner and 4 co::posite © 
powder is forced containing about 47% 
zirconium and 53% chroniua by weight and 
a size of 109 to 270 mesh. 

The powder thus forced is flene-sprayed 
on a base material in the manner described 
in Example l. 

The chromium coating and the zirconiua 


‘base combine in the heat of the flane, forning 


a chromium zirconiuz inter-metallic which 


deposits on the base as a dense, high quality 
coating which exhibits excellent resistance 


to oxidation at hish temperatures. 
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< 


A titesiua power having 2 particle size 
range betweea 140 cud 325 ach is coated wita | 
chrowiuwa in the known manner and e composite 
powder is forzed containing about 35% chre-ziun 
acd 65% titanium by weight and a size of 109 
to 270 mesh. 

The powder thus formed is flaze~spraycd 

; on a base material which has been prepared by 
light grit-blasting in the manner described 
at a ! in Example 1. 

Tie chromium coating end the titaniun 

base combine in the heat of the flame, forzing 
a chromium titanium inter-mctaliic waich deposits 
on the base as 1 dense, high quality coating 

a ; which exhibits excellent resistance to oxica- 


tion at high temperaturcs. 


TATTLE 49 
A titaniun powder heving a particle size 
range between 140 and 325 mesh is coated with 
silicon in the known manner and & composite 
powder is formed containing about 35 to 65% 
titanium end 35 to 65% silicon by weight and 
a size of 100 to 270 xesh. 


The powder thus formed is flame-sprayed 
on @ base mterial which has been preparec by 


light grit-biasting. The spraying is effected 
at about five inches from the plate, using 4 
-W- 
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powder type plasria flame-spray fun sold by Metco fac. 
of Westbury, Lors Island, Kew York, under the trade 


name of Type MB Placca Flene Gun. The sprayin; is 


effected at a rate of six to nine ibs. of powder 


hour, using argon gas as the pleas=2 gas at a pressure 


of 100 p.s.i. and a flow rate of 110 cu. £t. fax. 5 


using argon as the powder carrier U°5 at 100 p.s.i. and 


a flow rate of 11.5 cu. ft/hr., using a No. 3 (s0inted) 


electrode and No. 3R Argon nozzle, and using arc 


current of 550 amperes at 45 volts. 


The titanium base and silicon coating combine 
in the heat of the flame, forming a titanium silicon 


interemétallic which deposics on the base as a dence, 


high quality coating waich exhibits excellent resistance 


to oxidation at high temperatures and will protect the 
base material from oxidation. 


EXAMPLE 50 
pee 


A dysprosiun powder having a particle size 
between 140 and 325 mesh is coated with aluminua in the 
known manner and a composite powder is formed contain- 
ing 60 to 75% dysprosium and 25 to 40% aluainus by weight 
and a size of 100 to 270 mesh 


The powder thus formed is flame-sprayed on & 
base material which has been prepared by light grit~- 
: blasting in the manner described in Example 1. 

The aluminun coating and the ayapxneiar base 
jeoubioe fo the heat of the flame with a strong exothermic 
‘action, forming a dysprosium aluainvia inter-mctellic 

compound which deposits on the base as 4 dence, nigh 


* 


quality coating which exhibits excellent properties at 
high temperetures. Cc’ 

f 
Mas 
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A lenthanum powder having & particle 
size between 140 end 325 nesh is coated with 
aluminum in the knowm manner and a composite 
powder is formed containing 70 to 75% lan- 
thanum and 25 to 30% aluminum by weight and 
a shee of 100 to 279 mesh. 

The powder thus formed is flame~sprayed 
on a base material which has been prepared 
by grit-blasting in the manner described in 
- Example 1. 

The aluminum coating and the lanthanum 
base combine in the heat of the fleme with a 
strong exothernic action, forming @ lanthanun 
aluminum inter-metallic compound which deposits 
on the base as a dense, high quality coating 
which exhibits excellent properties at high 


temperatures. 


EXAMPLE 52 | 
A chromium powder having & particle size 
between 140 and 325 mesh is coated with alun- 
{num in the known manner and a composite 
powder is formed consisting of 60 to 627% 
chromium and 38 to 407% aluninum by weight 
and a size of 100 to 270 mesh. 
The powder thus pera flame-sprayed 


on a base material waich has been prepared by 
grit-blasting in the manner described in 


41- 


- 


Example 1. 


Thao alusinua coating a:u the encccie 


base combine in the hcet of cnc flame with a 


strons, exothexmic actica, forming a chrouiua 


aluninum intor-motallic cocpound waich ¢éc~ 


posits on the base as a dense, high quelity 


coating of very high melting point and 


excellent oxidation-resistance. 
EXAMPLE 53 
acme 


Example 52 is repeated except that 
the composite powder is formed with en 
aluminum core and chromium coating. Iden- 


tical results are obtained, 


EXAPLE 54 


macmemnet 

The nickel-clad aluminua coaposite 
pc.der of Example 1 is mixed with cobalt 
bonded tungsten carbide particle powder 
having a particle size range of -140 mesh 
+10 microns, and preferably -140 +325 mesh 
in proportions of: 

a) 80 woight percent tungstcn carbide 
to-20 weight percent of the «:-.osite, 

b) 20 weight percent of the carbide 
to 80 weight percent of the composite, and 

c) preferably 50 weight percent each 
of the tungeten carbide and couposit: . 


wtures are cect 


b. 


£lerses cued cn a vild steel plate wien 


very Light conc-Slast ciccning. Uae splayins 
is effected a= <sout O-o inc-3s sea" <h0 
plate, using 4 pocesetypa Llaocz-spray SS 

as dascvibed in U.S. patent 2,951,335, 

issviny iovesbe> 22, 1956, and cold by 

Motev, inc. of Westbury, Long island, icv Jos: 
ammdez the tradenc=a of “Thi =mo-Epray™ powce> 
gun, Tue spraying is effected at a rate 

of 6 to 10 lbs. per hour using acetylene 

gas as the fucl at a pressure of 12 psi, 

end a fic: =ate of 20 to 30 cubic fect par t.cur 
and oxygen es the sidizing ges at a pressu~e 
of 14 psi, cad a £low rate of 30 to 40 cubic 
feet per houz. 

{re nickel-aluminua composite powcer 
in the mixture reacts exothermically in the 
flane to provice the seli-bonding properties 
of tho mixture and, being fully molten cn 
irpact with the substrate, becomes the matrix 
waich sacurcly binds the tungsten carbide 
perticles togotner in the coating. 

Used as sprayed,or finishod by 


rover grinding procedure the resultant 
pre: ef > 


coating is of a hignly wear-resistant coatiag 


matericl, applicable to virtuslly <.y boc: 


material ac not crsject to the limitations 


o 


Of tic pecviceuly used soliefluiiay clic; 


. + 


«od wemlenaad . Ws# we ae = % &. 7 = 
mateiss mstertals uniech must be fused at 


apnea iam te ae so9- O07 
apyproxinstsiy 1." s. 


sase-ayyTe 

oes ce ee 55 

wee ee oe 9 
‘?.. ~ 2 ~ * tae ~ we Se ~ 
S::2.s1a 54 is ccp2eted oxecst hct 


in place of tis 


wade o£ tungsten caroice 
cobalt powder orcins uccd, cobalt~vonced 
7m 


ec use! - 0.4 -t e% - 2. es 
tunssten caroice oxeins with lever coza.t 


- 


content end shczp, caguler shaze aro uciud. 

Tne powder was sprcycd im tee somnce 
described in Ex:cczple 54. ‘The sharp, <ageicc 
edges of the initial timgsten carvide parciclcs 
ware retaincd in the contigs. 

: The dcoposited coating may be svitcsi; 
finished by crincing for uce cs a woar- 
resisting cocting or uced as deposited where 
the coated azticla is to be uced as a hone o¢ 


lap, the sharp eczes of tic carbide inclesicus 


constituting tho aarading or cutting edgcs. 


Exexple 55 is repeated except that 
in place of the. ccbalt-bended tumgsten carbide 
grains described, tha nickel-cled tungsten 
carbide grains described in Exezple 10 wore 


substituted. 


(nicbir=2) 
icat percent of the 
fhe powder wixnture is ©, 
menner desezibed in Example 
cocting i £ebor.aink a wide variety of 
substrate motericls and when properly finished, 


by svinding or othat moans is a hignly weer 
t=) 


resistant, hard coating 


The nickel-clad alvminun composite 
described in Example 1 is nixed with a molyodcr= 
powder of a size between -120 mesh and +16 cicroas 
end preferably -149 4325 mesh in the proporticns 


of 65 weight paxceat molyocenua to 35 weight 


pereent of the nici:al-almminun compesite. 


is sprayed in the 
jbed in Exaszple 54. The resultant 
coating is sclf-ben.ting to a wide varicty of 
substrate materials and whea properly £iniched 
ons presents a hignly 


cuxviaca. 
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th ey enn cocacese 55 
: ‘Cc Cole se p Be 


A, eee “ae - ” ese bad ete et eee, woe? - 
covblie, col Saas 6o-51G, a ecvosce 


4 wleces ~ ~** 2”. - eee 
and mixtuxes of Tac Ve= 


‘Sao wickel-ciad alcaiaem core co=3ecite 
fy from Excxple 54 is mitod with alwinua pote. 
. 4m the mesh sise revs #16) +325 mosh, acd 
* preferasly in tc 2170 +325 mosh siz3 fence 


in the prepoxeicas cf 09 woleht peseeat nickel 


. aluniar: coxpcsite <0 20 woicht ascent 
aluain=. 


Tho micturc was sorayed in the marmer 


R 
described in Exaile 54. Tho costing as ccposi 
consists of on inticate mixture of ths £las2- 
reected nickel aivninide aad alimainum securely 
bonded to the base and particle to particle 
within the coatins. 

Upoa heat treating in the temperatures 
renge 1250°F. to 1500°R. in reducing atzospherc, 
dry hy¢rogea for instance, the nickel aluninids 
and climimm cox>ine to form a dense, homogenous 
coating fused to the base material waich con 
be uscd for"ecthodic" protaction of irca and 
salt wate. corrosion. 


stecl sibject co water Siew 


~'be 


a of es% 
GCL & Vand 


* - +s 
en ee wee ace Sq+ee . 
Tae Gteweceesg bo pinta 2 peaks Fay f 


betuesa “liu =. $25 Glee GS Su eee eee 


eran incites dee uae Wo oS 07S 


:-* ee ees . oe, 4 «? 
35 waisht percent cocposice to oy Wot 


bo wadake ae ee 
Tenis O iow & 


ov 


Esomis 54 ‘Sa sasaltent coatins 
s elf-bonding a wiea vaeicty of cuebstzrcte 
materials and : ‘sica of the nictcl-aleaiucm 


composite, the cozpcncnts of which combine oxo- 


thermically in the ficce to provide the colfetcacing 


betes 


ability of tha ni:ncere, consicerably inczcase thre 
particle to particle bends within the coating <cnd 
decrease tha pewuocbility of the coating. 


EUNDOLS 62 


amet 


Example 61 is xapeated except that nicks 
ond stainless steel powers are substituted for tie 
lionel. 


E/iPLs 63 


SS Ke eas 
nxeuple G1 is xepeated except that chrcniv 
is substituted for the iisnel. 


The resultant cceating wien preperly fin 


‘ 


by grinding or other issue cnows hich resistance 


awbZe 


ee ee em 


ee o* * 
40 . be 
C2ae 29 cus Clic elect sca. gh hay 


a . Pe . . 
is may pe S5ccG £3 tS sone, Soe here ee tens = 


4 al 


spraying of synorcgicticcliy-<cting composites im cesoscencs 


a) 


with the invention is eZicctsd in tha conventional men.cr, 


using the coaventicnal 2lc=2 spray eqeipseat end utitizacns; 


conventional surface-preperation, though im certain ine 


stances whercin the spray co ating has cclf-bonding 


characteristics, specicl csuriace-preparation othe= thsn 


a good cleaning, is not 
fn accordance tita 
the invention may be cprcyod ia coajunction with coz ia 
addition to othor flans-cpvay materials coavonticaclly 
: used in the art, of cay be sprayed in coxbination witn of 
conjunction with each other, Tara the pynorgistically 
clad powders in accordance with tia inveation may ba spxcycd 
in admixture with other conventional cpray powders or 
mixtures of two or more of the composite powdors in eccor- 
dence with the invention. nay be sprayed. : 
In case of powders compriced of synergisticcl+y 
clad particles the components of wnich cxotheraically resct 
forming en interenetallic coxpouné, the spraying in ad- 
mi..cure with other ccxzosites or with other conventicacl 
-’ spray materigis offers many advontcces. 


Tana use of thece composite ovcors, such 23 
- 3 


nickel-coatod aluninim: particles, w1L gcnexally improve 


* ° ! 


EL oo Ee renee 


£ the 


cho cotal ooreyed mixture and ts 0 


Wnox component oF compozents to the crostrate mating cha 


mixture self-bondiny. Tua perticle bead will also ba 


a 


improved co that tho powcsit, of the coating u-y be doercascd. 


-- 


The use of the composites in aczixture with couveaticnal 
spray povcera a, “Tus be uced to improve the chceracteristics 
ond preperties « . tue matcricis or, conversely, the pxepestics 
of the camosites, such as tho nickel-aluaiinia copcsits 


may be enhanced or other naw or Sotter properties may bc 


obtaizied. rat “octane oainie kee ao 


In general cs little as 20% by weight of the 
comSosits containing cxothemiccslly reacting components will 
be sufficient to st»stanticlly insrove the bonding cheracter~ 
istics and decrease the porosity of other flame-sptray powders 
céch as conventional mateal or allcy powders. There js, of 
course, no upper Limit on the ccount as the composites may 
Le sprayed per sc, but generally chout 20% by weight of thc 
cther component is required in orccr to have a pxonownced 
é4fect on the charecteristics of the coating. When, for 
execple, using a mixture of a nickel clad aluminun powder 
as for instance, is shown in Excuple 1, with tungsten carbide, 
titeniun carbide, tantalum carbide, chromium carbine, 
molybdenum, niobium and tentalum czounts of 20% to 80%, and 
preferably 25% to 50% by waisht of the ccaposite may be used. 
The mixtures are self-bonding és pale i and form abrasion 


cnd wear-resistant coatings, When ti same composite is 


sprayed in cixture with Monel, stainless steel, nickel, chreaitmy, 


etc., anountsof 252 to 75% by waight of the cowrosit,, and 
ot: 


Nee 


“ay 
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preferably 36% to 40% by weight of tha composite aro uscd. 
When sprayed in admixture with ewidlagn es little as 5% of 

the aluminum will vary the characteristics of the ccatirs,. 
though preferably up to 25% of the aluminum is used. The 
composite es mentioned may also be sprayed in adnixture 

with iron, nickel or nichrome or produce a self-bonding 
mixture which produces a coating of layer permeability. [t 

is of course, inpractical to list all of the materials which 
may be sprayed in conjunction or ecnixture with tha composites 
in accordance with the invention, but the selection of such 
materials for specific purposes is within the skill of the 


artisan in light of the disclosure. 


While the invention has been ust¢ribed in detail 
with reference to certain specific embodiments, varLous 
changes and modifications which fall within the spirit 
of the invention and scope of the appended claims will becons 
apparent to the skilled artisan. The invention is therefore 
ovly intended to be limited by the eppended clairs or their 
equivalents vherein wo have endeavored to claim all inherent 


novelty. 
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te te flame spray process in which a heat- 
fusible material is heated in a heating zone to at least 
heat-softened condition and propelled in said conditign 
out of said zone in finely divided form, the improvement 


which comprises passing the heat-fusible material/into 
/ 


particles comprising a nucleus and at least oge coating 


said zone in the form of individual, sc i clad 


/ 
layer of a material differing from said nuc}eus and 


; / 
synergistically acting with the said cae se in the process. 


2. Improvement according to ¢laim 1 in which 

said nucleus and said coating layer aye of materials 

exothermically reacting with each other at the temperature 
= / 


developed in said heating zone. r 
SL ; 
y 7 

pe Improvement a nae aie to claim 1 in which 


said coating layer Bacar ion yee agent ‘or said 


nucleus. 


/ 


4. . Improvement /according to claim 1 in which 


 gaid nucleus contains a self-fluxing material. 


j 


5. Improveyient according to claim 1 in which 
seid nucleus compriges a yefractory material and in which 


_ said coating comprices a bonding matrix for said nucleus. 


/ 
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6. Improvexcnt according to clain 1 in which 
said coating layer comprises nickel and in whigh caid 

nucleus is a sini selected from the group consisting 
of aluminum, nickel-phosphorus, nickel-boron, phosphorus- 


copper, chromium, silver solder, and silver. 


7. Improvement according to claim 6 in which 
- said cos :ing material is nickel and in which said 
nucleus contains aluminum, said alunijun being present 


in amounts of about 10 to 45% based pp the nickel. 


oe . / 


1 #@ 
- 


™ 
= Improvement actouding to claim 1 in which 
/ 


seid coating layer is nickel) and paid nucleus a refrac- 


a 
‘ - 7 
tory material. : D4 / 


9. Improvement according to claim 1 in which 


said ccating layer is nickel and said nucleus is a carbide. 


10. Improvement according to claim 9 in which 


gaid carbide is tungsten carbide. 

: 
ll. Improvement according to claim 1 in which 
said coating layer is nickel and in which said rucleus 


is eluminum oxide. : 


12. Improvement according to claim 1 in which 
seid coating layer is nickel and said nucleus is diamond. 


i 
; 
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i iets ee 
C2ic COC wast; p Eras 


%; ~ t 
J eee ~- oo & 

seo ts -~ ae See ce - ~ 
os Lictaly “ A dead - “ - 
reas 139K - 
tee C~ 5Se= = no os re 

faan fs % 
ae a outetn - - 
MELT OC Lely tes ce ar 


iS. Imprcvecent «cording, to Cga ko; 


saia@ coating layes is cobal: cad entd nucleus i. =22¢ 


. *O> 
$ 
; 
23 = as ~ . ee 
enid coating layers -5 cGy; oie, a Vi es 
—- (in ete ps i ee - : ee as 
. comprises G semece | 24656 to ee Gee S 
. 


tin, lead, id alt | cum. 


17. Impreveucat cocerdizny, to cicim 1 i: EAie. 
ene of said coatin:, Ieyer cud said nucices econprisce 
silicon end the other @ member selected from the group 


Oo . 


consisting of molyLccnum, chromfun, aluninum anc titi. 


18. Inprovenent coeordiug to clain 1 on waieh 


a 


one of said ceatin, layer <.. coid nucleus comprises 


chreniua and the echcr a meubor coeleeted from the Csou? 


consisting, of silices, sivceniun, citanion enc. clisainc=. 
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} 


/ 
/ 


Y ge 
19. Irnprovement accoxding to clain 1 in whic 


one of said coating layer and said nucleus /eoaprises elun- 


/ 
inum and the other a nmeaber celected fromthe group con- 


sisting of dysprosiua, lantheaum and chromium. 
/ 


/ 
20. In the flame spray process in which a heat- 


‘ i 
fuail le material is heated in a heating zone to at least 


i 


heat-swftened condition and propelled in said condition 


/ 
out of said zone in finely divided forn, the improvement 


which comprises passing the heat-fusible material into 


suid zone in the form of a compostte comprising at least 


tw. exothermically reacting ompgnents. 
y 


21. ee a ing to claim 20 in which 


said heat-fusible material is in the form of a wire. 


: / 
22. Improvement aceprding to claim 21 in which 


one sa 3 sar of said composite comprises nickel and 


the othex aluminum. 


ee Improvement pccording to claim 22 in which 


said wire has an aluminum jcore and nickel covering. 


Re 00 neem: ca erm oar naw a semmmmummraree TS 


24. Js A flar> spray powder in the form of individual, 
y Need syuergistically nlea particlesseguprtsing a nucleus and at 

least one coating liyer of @ material differing from said 

nucleus end-eynergic tivetty-eetive-with-setd-nuctens fr 


fiene_spraying . 
ee 


gn, 


/ € 300 


A flaun2 spray powscr cording to cicin 


24 in which saic nucleus end said/coating layer ere cf 
/, 


/ 
exothermically reacting materials. 


/ 


2 3 ° 
26. A flane spray fowder acco ding to clain 


24 in which said coating 1 yor/pompetces a boncing ageat 


{ / 


U 


for said nucleus. 


27. A fiame Apray powder » cording to clain 


reer © sores eT eee ee? os er 


24 in which said nucfeus contains a self-fluxing mater~ 


ce a LE A A 


-fal. 


2a, «2. A. flane epray povder accorcing to claim 


f 
fe in which said nucleus comprises a recrac tory material 


ises a bondirg matrix tor the 


ene. 


and said coating co=pr 


: material of said nucleus. 


a 


29. A £laze spray powde 


24 in which said coating layer/compiises nickel anc in 


which said nucleus is 4 mepber selected from the group 


consisting of alunirun, ickel-phosphoru3, nickel-boron, 


phosphorus-copper, + omium, uiiver solder, ard silver. 


30. A Alaue i powder acccrding to clain 


24 in which s4id coating material is nickel and in which 


said nucleds contains aluminum, saié aluuinum soing 


present/ii exounts of about 12 to 45% based ou = * 


nickel. 


3¢ } 


~ to clain 2+ 


31-9 A flame spray powder accordin 


in which said coating leyer is nickel and said nucleus is 


2 refractory material. 


/ 


$2. 4 A flame spray powder according to clain 7A in 


which said coating layer is nickel and said nucleus is 


a carbide. 


4 


33,5. A flame spray powder! according to claim 42% in 


which said carbide is tungsten carbide. 


Ser. A flame sprey powder according to clain #4 in 


nucleus 


which said coating layer is nickel and said 


is aluminum oxide. 


/ 
35.7% A flame spray powder according to claim 24 in 


which said coating layer is nickel and said nucleus is 


diamond. 


a 


- 
a ns eee em oe 


36. A flame spray powder accovAing to clain 24 in 


which seid coating layer is nic 1 and said nucleus 


coutains aluminum, and in whigh said powder is in 


admixture with a refractory/ oxide powder. 


36 
37. A flame spray fowde ording to claim “24 in 


which said refractory/oxide powder is aluminum oxide 


powder. 


36 


38. A flaye spray powder according to claim 24 in 
‘ pole, og ee 


| Gla zbon. ail hee 
cnteh eatl eke thy Eat pate aed oaid Suclous_is 


ff eat 


zirconia. 
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39. 


in which said coating leyef is copper and saic tucieus 


9 
comprises 4 :cuber celybepe hon the group consisting 
y 


of tin, lead and aiymiren. 


40? A flame spray power according to claim J& 
in which said powder is tonded in the form of a wire. 


——— ne ee se 


4l. A flame spray powder according clain 24 

in which one of said coating layer said nuclous 
comprises silicon and the other efaenber selected fron 
the group consisting of molybd#enun, chromium, 2luminun 


and titaniun. 


42. A flame spray fowder according to clain 24 
. in which one of said epi § Z er and said nucleus 

comprises chroniua /end Hes a menber selected froz 
the group consisying of silicon, zirconiua, titaniua 


and aluminun. 


A Alame spray powder according to claim 24 
in which ne of said coating layer and said nucleus 
compriges aluminum and the other a member selected 
from/the group consisting of dysprosium, lanthanum 
‘ a chromium, se 
| / 
ton]. A flame spray power according to claim 7 
including at least one additional coating layer diffcx- 
ing from sald nucleus end first mentioned coating 
layer and synergistically active with at least one 


° 


of said nucleus and first mentioned coating layer in 


flame spraying. 


E 303 


45. A flens surcy satericl in the form of & 
/ 
conposite comprising at iecct two/cxotheraicelly reectiz,; 
‘ 


components in inticate contict with each other. 


j 


/ 
46. A flane spray wirg contain-ng 
/ 
exothermmically reacting compopents in intimate contact 


' 
/ 


with each other. i 
/ 
/ 
j 


47. A flane spray wire @peording to claim 46 


in which one of said compenent mprises nicl 1 and the 


other aluminun. 


43. A flame spréy wire according to claim 47 


in which said wire has ¢n 2luainun core and nickel covering 


49. In the flamc spray process bn which a hecte- 


fusible material is heated in a heating zone to at least 
heat-softened condition and propelled in said condition 

out of said zone in Finely — fora, the improvecc2nt 
which comprises passing, th : -fusible matecial into seic 
zone in the form of shdtvidual, synergistically clad 
particles omprising a eaciove and at least two coating 
layers of naterials differing from each other and syner- 


_gistically actiag-with-eecir other inthe proces ée————— — 


50. A flame spray Guy in the form of individucl, 
synergistically clac part | comprising a nucleus and et 
least two scparate cca a leyérs of raterial differing 
from each other and mergistically active with each other 
jn flame spraying. 
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Aluminum. ‘ 


33. Impvovexcat according to claim 51 is 


-one of said components comprises chromiua and the othe 
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54. A base baving a fleme spray co=stin 


in place by an intermesiste bonding layer of an inter- 
metallic compound formed from two exothermically reecting 


components. 
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55. An article according to claim 54 in which 
said inter-metallic compouné is a nickel aluninum inter- 


metallic compound. 


56. An article according to claim 54 in which 
said inter-metallic compound is a chromium aluminum inter- 


metallic compound. 


57. A base having a flame sprayed coating of 
an inter-metallic compound formed of two exothermically 


reacting components. 
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and Arthur P. Sheourd, res 
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believe that we are the cri 


COMPOSITES described there! 


common to said uppilestion 
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tion U. S. Serial No. 2543, filed November 22,1960 tnet 


is. any counery before our invention thervof or nore than 
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iding ut 2457 ew Place, 


Bellmore, Long Isiand, New York fina 29-0: - 159th Street 
Flushing, Long [siund, New York , respectively, depose 


and say that we are citizeus of tne Unitea States; thit 


specif£ficution and claims aud we ve 


ginal, first and joint inventors 


of the invention or discovery of FI..Me SPRAYING SYNERGISTIC 
ng that tnis application discluwses 


nd claims subject matter disclosed In our endin apulica- 
p & 


18 to the subject matter of onis application woich is 


we do uot know end do uot believe 


that the same was ever Know. oF used pefore our invention 


thereof or patented or deseribed in ony printed publicat tor. 


nvention tnaereof or more than 


one year prior to said appiicution, or tn public use or on 
sale in the United States for more than one year prior to 
said application; that said common subject matter has not 
peer patented before tne date of said application in any 


country foreign to the United Sintes on an application filed 


tutlives cr assigns more than 


twelve montrs prior to said upplicet ions tnat as to tne 
subject matter of tials application wnich is not common 

to said application we do not “now and ado not believe 
tnat the same wa2 ever know: or used before our invention 
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(Registration No. 15,379), @ firm compoced ef fH Lpn 


Dinklage and Arnold Sprung, of 233 Brvtaway, New York 7, 


New York our attorneys with fuli power cf subctivurtc:. 


and revocation, to prosecute tnis applicstic:. and ts 


transact G11 business 


therewith. 


in the Petent Office ccnnceted 


WHEREFORE, we pray tnat letters Pevent be 


granted to us for the invention or discovery describeu 


and claimed in the foregoing specification and claims, 


and we hereby subscribe cur names to the foregoing 


specification and claims, oath, power of attorney, 


and this pe 
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ess, Dinklage & Sprung, 
233 Broadway 
New York 1; N.Y. 
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Please find below a communication from the 
EXAMINER in charge of this applicction. 


Commissioner of Patents. : 
‘6 


coxa tacen scan epee <Oms S S  s  SLE ESD IAT 


This application has been examined. 


: References cited to show classification: 


2,288,869 July 7, 192 117-16 


I. ~. Wasserman 
7 Gutzeit 2,908,589 Oct. 13, 1959 117-46 ” 
II. “Robinson 2,612,581  Sept.30, 1952 29-151 - 
2,933,415 Apr. 19, 1960 29-191 


q Homer et al 


This applicetion is found to contain claims drawn 
to two separate and distinct inventions. bcntrdction as 
indicated below is required uncer Rule 12. 

I. Claims 1-23, 49, and 51-65, drawn to a process 

_ flane spraying and a flame-sprayed article, would be 
classified in class 117, subclass 46, as indiceted by the 
patents to Wasserman and Gutzeit et al, and 

II. Claims 2-8, 50, 66, and 67, drawn to com- 
posite metal stock, would be classified in class 29, sub- 


class 191, as indicated by the patents to Robinson and 


Homer et al. 
The two inventions are distinct from the other, 


bucause the composite wire and powder of the claims of Group 


ao TI have utility other than in the flame spraying process 
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IN THE UNITED STATES PATENT OFFICE ry 
: % “ps 
Applicants : Ferdinand J. Dittrich et al a ‘ 
d » 
Serial No. : 134 544 Div. {25 °_ Ags 
x : f yp “ 
Filed : Augyus® 16, 1961 (¢ 
For . FLAME SPRAYING SYNERGIST{C COMPOSITES 


name me baile noo oa eee ca wanes eer ees ded 


Hon. Commissioner of Patents 
Washington 25, D. C. 


Sir: 
The following is in response «~ the office : 
Action dated September 15, 1962. 
oa 
wer: 


Kindly cancel clain~ * to 23; 40” and 51-65 


without prejudice. 


REMARKS 
In accordance with the requirement for restriction 
claims 24-48, 50, 66 and 67 directed to Invention II are 
hereby elected for further prosecution. The non-elected 


claims of Group I have been cancelled and made the subject 


matter of a divisional application in accordance with Rule 147. 


Respectfully submitted, 


BURGESS, DINKLAGE & SPRUNG 
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Pleose find below a communication from the 
EXAMINER in charge of this application. 


—_—— PATENT OFFICE 
aa WASHINGTON 


U. S, DEPARTMENT OF COMMERCE 


In Rerty Presse Reven To: 


2 Applicent: 


Burgess, Dinklage and Sprung Ferdinand J : Y 


New York 7, New York 
For 


FLAME SPRAYING 
SYNERGISTIC COMPOSITES 


¥ ee ee a OE LD ES ES LY —_— 
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GRUUP Liz 


14st Ove 


Commissioner of Patents. 


This application has been examined. 


References applied: 


Harshaw 1,986,397 Jen. i, 1995 75-0.55 - 
Walff 2,359,401 Oct. 3, 1944 75-0.55 - 
Poorman et al. 2,714,503 Aug. 2, 1955 29-194 — 
Shepard 2,936,229 May 10, 1960 75-0.55 . 


Claims 24-28, 40, 44-48, 50, and 66 are 
rejected as failing to particularly point ont and 
distinctly claim the invention as required in 35 ¥.8.C. iid. 
The claims are too broad because they do not recite the 
materials that will produce the desired result. Furthermore 
they are functional wherein they recite the materials 
in terms of the result desired rather than a positive 
recitation as to the materials themselves. 

Claims 24-48, 50, and 66 and 67 are rejected 
as unpatentable over Shepard and Wulff, each applied 
individually in view of Harshaw and Poorman et al. The 
basic references @isclose flame spray powders containing 
elements that read on the claimed subject matter except 


for the clad particles that have a nucleus and a coating 


layer of ano. er materiel which is disclosed by Harshaw 
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s old and well known in the art 
an et al.) in flame 


4ted prior 


and the fact that it | 
to use refractory powders (Poorm 
Therefore in view of the above c 


spraying. 
seen in the claimed matter because 


art no 4nvention is 


the applicants’ are only doing that which the prior 


art teaches. 
No claim is allowed. 
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IN THE UNITED STATES PATENT OFFICE 


ED STATES PAIEN, Sr 
Applicant 

Serial No.: 

Filed 


For 


Hon. Commissioner of Patents 
Yashington 25, D.C. 


Sir: 

BURGESS, DINKLAGE & SPRUNG, attorneys of 
record in the above entitled application, announce their 
change of address as of April 30, 1964 to 605 Third Avenue, 
New York City, N.Y. 10016, and respectfully request that 
all future correspondence and actions be addressed to them 


at that address. 
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" Applicant: 
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- 605 Third Avenue 
New York Clty, New York 10016 
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Please find below a communication from the FLAME es sTL 
EXAMINER in charge of this application. + OT If; 
ion a ae we dust + aro 
Sioa en? GOR “cry 
- Responsive to the amendment filed July 2, 1964. \y 
Additionel references: 
Alexander et al. 2,949, 358 Aug. 16, 1960 75-176 
(Filed Sept. 23, 1957) 
wheildon , 006,782 Oct. 31, 1961 29-195 
Filed Mar. , 1956) * 
* Dawson 023,490 Mar. 6, 1962 29-195 
sealed Move 25, 1955) | 


4u, 44 and 68-72 are 
oint out and distinctly 


Claims 24, 28, 31-35, 


ected for failing to particularly P 


reje 
4n 35 U.S.C. 112. The 1.0¢ 


claim the invention a2 required 


“refractory material", “bonding matrix", “refractory 


s too broad because they cover 


of the words 


etc make tne claim 


oxide", 
materials that will not produce the desired res.lt. Further- 
more, they ‘are indefinite because 4t is not understood just 


what the words mean. 


Claims 24, 28, 31-35, 40, 44 and 68-72 are 


rejected a8 unpatentable over Dawson and Alexander et ai, 


lied 4ndividual?y in view of 
disclose clad powders in which 


each app Wheildon and Poorman g 
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the nucleus comprises a refractory material and the coating 
comprises a bonding matrix for the material of said nucleus. 
Note particularly Alexander et al page 1, column 2, lines 
39-41. Wheildon discloses that it is old to use refractory 
oxides in flame spraying. Poorman et al discloses that 

it is old to use refractory powders in flame spraying. 
Therefore in view of the secondary references it would not 


be invention to use the powders of the basic references 


in flame spraying because that 1s what the prior art teaches. 


No invention is seen in the claimed subject matter. 


No claim alloyed. 
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IN THE UNITED STATES PAYENT OFFICE 


Applicants : Ferdinand J. Dittrich et al. : s 

Serial No. : 134,544 Group 110 : jo 
ye Filed ¢ August 16, 1901 ) = 

For : PLAME SPRAYING SYNERGISTIC COMPOSITES . en 


ee 


August 2/, 1964_ 


Hon. Commissioner of Pateiits 
jashington 25; D cc e 


Sir: 


Tae following is in response to the Office Action 


dated July 24, 1964. Kindly enter the followlig amendment : 


he uu Jee 
Ls pw! Claim on’ line PA after "particles", insert -Sor . 
gg : 
\’ ag ! a size between about 60 mesn and plus 3 we 
we ees ee eset ats = a eee — eo 
- lines &, and 5, cancel the amendment 
a LC 
__ thereto and substitute the following: s-gone of said coating 
layer and nucleus comprising @ refractory selected from 
i. tne group consisting of refractory oxides, refractory car- 
A pides, and diamond, the otuer a bonding matrix for said 


selected from tiie group consisting of 


Ee ee 


aieliei and cobalt matrices - 


refractory material 


REMARKS 
It is well .su0owi to flame spray refractory 


materials, sucn as refractory oxides aud carbides and to 


provide a bonding matrix for the sprayed materiel. Tne 


spray material for tunis purpose wus co.ve:.tionally in 
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tne form of individual particles of tie matrix bouded reipac~ 
tories or mixtures of particles of the refractories and tic 
binding matrix. 

The Applicants! i..ve:tion as .ow claimed is 
Girected to a flame spray powder in which the individual 
powder particles are in tie form of a -ucleus provided wita 
a coating layer, tne iiucleus and ecating layer forming the 
separate constitueiits, 1.e. tne refractory material and the 
matrix. 

By providing the flame spray powder in this novel 
form ii: which, for example, the matrix forms a separate and 
distinct coating layer oi) the rucleus of the refractory par- - 
ticles substantially improved results are obtained in tne 
flame spraying allowing tne production of superior, more 
‘wiiform coatings witn ulgner deposit efficiencies. None of 


the references cited by the Examiner teaches nor indicates 


tne concept of providing tine matrix as a separate and distinct 


coating lay+r on a sucleus of the refractory material in a 
flame spray powder. 

Tie newly cited Alexander et al patent relates to 
a refractory metal alloy ai ..0t to a flame spray powder. 
Tic Alexander et al metal alloy is molybdenun, rhenium, or 


tungsten which has very fine, submicron refractory particles 


dispersed throughout. In accordance with one mode of 


wQe 
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preducing this reinforced alloy, the submicro.. refractory 
oxide particles are coated w.til the metal, i.e. the moly- 
bisa, ehecke, and twigste., and then further processed 

to form the metal body. Ever, however, at tiis intermediate - 
stage of production, the coated particles do uot constitute 

a coated flame spray powder as claimed by the Applicants or 
the equivalent thereof. : 

In the first place, the coating vier is molybdeuun, 
rue..ium, or tungsteu aid is thus obviously not a bonding 
matrix. In order to further distinguisin from the reference, 
the bonding matrix in accordance with the Applicants’ claims 
nas been limited to nickel and cobalt matrices. 
| In the seco:d place, tne powder is much too fine 
to constitute a flame spray powder es i£ has a submicro: size 
4, tae millimicro:: range. As is well Kuown in the art flame 
sprayed powder must be substautially larger and the size 
linitation has been inserted in the claims. 

The Dawson patent, newly cited, simply discloses 
arn armored coating of a matrix containing hard refractory 
particles. The Applicants do not claim that such a coating 
4g novel. The claimed novelty in the particular form of tne 
flame spray powder from which such a coating is deposited by 
the flame spray process. Tnere is nothing in Dawson to indi- 
ecte :.or teach the initial powder li this form, and it may 
be ..oted that wherein a powder mixture is applied, this is 
a true mixture of the matrix and the refractory particles 
(see col. 6, lines 2-31). 

Vnelldo:., newly cited, and Poorman et al of 


record have merely beei. cited to show tnat it is old 
-3- 
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old to use refractory powders in flame spraying. This le 
readily admitted by the Applicaits and aie dinver.tion is 
not directed to the use of sucn vefractory pene in 
flame spraying but resides ina pactianias novel form of 
ine powders for this purpose, i1.¢. as coated powders. Such 
coated powders are nownere disclosed in wineildon or Poorma:. 
et al, and it should be further noted that Poorman actually 
does not relate to flame envusing as the term is conven- 
tioually used in tne art put relates to a special detona- 
=e high velocity deposition process. 


It is thus | 


Bieved clear that none of the cited 
art teaches the Applicants’ flame sprayed powder having the 
improved form of tne coated particles. ’ 

In order to overcome the Examiner's formal objec- 
tions to the claims, the refractory material has been limited 
to refractory oxides, carbides, aid diamond. It should be 
noted from the art cited by the Examiner himself that it is 
conventional to generically refer to the material as refrac- 
tory. Further, the 4nveution does not reside in the particular 
refractory oxides or carbides, but the .use of these conven- 
tional materials in tne particular particle form. 

The bonding matrix has furthermore been limited to 
iiexel and cobalt. 


In view of the above favorable consideration and 


allowance of the claims is respectfully solicited. 
the Examiner 
If,/however, does ..ot consider the above as placing 


E 328 


application in condition for allowance, it is respectfully 


reauested tnat the Examiner telephone tne undersigned 


attorneys at 212-M0-1-520 for a conference fi accordance 


with the Commissioner's Directive. 


Respectfully submitted, 


BURGESS, DINKLAGE, & SPRUNG 


Parsa No. 1) 


U.£ YEPARTMENT OF COMMERCE 
PATENT OFFICE 

WASHINGTON E 329 
In Rerry Prease Rervenz To: 


Applicant: 
MSerung Dinklage and verdinand J. Dittrich et al. 
“Sprung 
Third Avenue 
ew York City, New York 10016 
hee . 16, 1961. 


|For FLAME SPRAYING 
piease find below a communication from the SYNERGISTIC ‘COMPOSI 
ZXAMINER in charge of this application. 


Commissioner of Patents. 


Responsive to the amendment filed August 31, 1964, 

The amendment filed August 31, 1964 has been entered. 
The claims as amended have been considered along with appli- 
cants' argument with respect to the foregoing claims. The 
claims are, however, upon review still considered to be 
unpatentable over the references and for the reasons set 
forth in the final rejection. 

The request for a telephone call has been noted but 
has not been complied with for the reasons that it appeared 
to the examiner that the requested telephone interview would 
not be effective to advance the prosecution of the case. 

No claim aliowed. 

.The statutory time limit runs from the ante of 
the final rejection. 


' 
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Metco 3uS. 
AS/k 
OCT 19 194 


3% bj “7 . 
: HQ? AE) 
IN THE UNITED STATES PATENT OFFICE 
Applicants : Ferdinand J. Vittrich ct al a 
Serial No. : 134 544 Group 1i0 
Filed : August 10, 1901 


FLAME SPRAYING SYNERGISTIC COMPOSITES 


October 14, 1964 


Hon. Commissioner of Patents 
Nashingten, D. C. 


Sir: 
The following/is in further response to the Office 
Action dated July 24, 1964 and the Action dated September 14, 


1964, 
REMARKS 


Enclosed for the record are affidavits of Dr. H. 
{ngham, Jr., Frank Nicholas Longo, Arthur P. Shepard and 
F. J. Dittrich. These affidavits were not and could not be 
presented before final rejection as the art and issues to 
which the same are directed were cited and raised for the 
first time in the [inal rejection of July 24, 19604, 

It is believed that the affidavits conclusively show 
an unexpected superiority for the coated flame spray powders~ 
claimed in the instant application and for the process of 
flane spraying tne same. The affidavits show a surprising 
and unexpected increase in deposit efficiency when spraying 


tuese coated or clad particles as compared to an aggregate 
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IN THE UNITED STATES PATENT OFFICE 


Applicants : ferdinand J, Dittrich ct al 


Serial No. : 154 544 Group 110 
Filed : August 16, 1901 
For : FLAME SPRAYING SYNERGISTIC COMPOSITES 


ee ee ee ee ee ee 


AFF LDAVIT 


STATE OF NEW YORK ) 
) SS: 
COUNTY OF NASSAU ) 


HERBERT S. INGIAM, JR. being duly sworn ¢cposes - 
and says that he is Manager of the Research and Vevelopment: 
Department of Metco, Inc. of Westbury, Long Island, New York. 
Deponent has received the Bachelor's degree in Physics from 
the Renssclacr Polytechnic Institute in 1955, his Master's 
degree in Physics from the Carnegie Institute of Technology 
in 1956, and his Ph... from this Institute in 1959. 

As Manager of the Research and Development Department 
of Metco Inc., deponent is fully familiar with all phases of : 
flame spraying, including powder flame spraying. In order to 
be consilered a flame spray powder, the powder must have a 
particle size which is predominantly above at least 3 microns 
and powders which have a particle size below this, or contain 
a substantial portion of particles having such a smaller size 
may not be considered flame spray particles and could not 
be satisfactorily flame sprayed. Deponent is familiar with 
all commercial pouder flame spray guns and eouipment available, 


and knows of no couipment that could handle a spray powder 


ie 
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Deponent's expericnce Lin 


of a size below » miCrons. 


attempting to spray fine powders has shown that the same 


are not free flowing, cannot be satisfactorily fed ti:cough 


the flawe spray gun, and if actually vassed through the gun 


will oxidize excessively, or will igaite or volatilize, 


will stick to and load tne nozzle, or will carry with the 


gas stream and not even strike substrate, and cannot form 
satisfactory coatings. Deponent has studied U.S. patent 


No. 2 949 358 of August lo, 1460 to Alexander et al and 


states that the powder described on page 1, column 2, lines 59-41 


in view of column 1, lines 20-23, which is used in the production 


of the patentec’s alloys,may not be considered a flame spray 


powder and could not be sprayed, These particles have a - 


particle size within the millimicron range and thus cannot 


nossibly be flame sprayed. 
further deponent sayeth not. 


- 


ti . és . 4 
‘ % . . 


lierbert S. Ingham, Jr. 
Subscribed and sworn to before 


me this, day of » 064 


“~¢« ar 
Ne ne " é 
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IN Tit UNITED STATES PATENT OFFICE 


Applicants : Ferdinand J, Wittrich et ai 


Serial No. : 134 544 Group 110 
Filed : August 16, idol 
For : FLAME SPRAYING SYNERGISTIC COMPOSITES 


ee ee ee ee ed 


AFFIDAVIT 
STATE OF NEW YORK ) 
) 
COUNTY OF NASSAU ) 


FRANK NICHOLAS LONGO being duly sworn deposes and 
Says: 

Deponent is a metallurgical enginecr having received 
his degree from the Polytechnic Institute of Brooklyn, New York, 
and is employed as a project cngineer with the Research and 
Development Department of Metco Inc., Westbury, Long Island, N.Y. 
In his position as project enyineer deponent is fully familiar 
with tne flame spray ficld and has primary responsibility for 


the development of powders for flame spraying and for the 


analysis of flame sprav coatings. 


The following experiments were conducted hy deponent: 


i:xperiment 1 


3 batches of powder containing 6% by weight of a 
matrix material and the remainder tungsten carbide were made 
up with each of the batches being identical except for its 
physical form, The first batch consisting of cobalt matrix 


bonded tungsten carbide particles (the cobalt acting as the 


~ : ~ 
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matrix) the second batch consisting of tungsten carbide 


particles coated with the nichel in accordance with U.S. 
patent application Serial No. 134 544 of August 16, 1961, and the 
third batch consisting of a mixture of nichel particles and 
tungsten carbide particles. The particles of the first 
batch were in the form of conventional aggregate of sub- 
particles of tungsten carbide bonded togcther by the cobalt 
matrix. The second batch was formed in the manner descrived 
in U.S. pacent application 134 S44 by cladding the tungsten 
carbide particles with nickel. 

Lach of the batches was carefully screened to the 
Same size range between minus 200 and plus 270 mesh and cach 
batch was sprayed in the identical manner on a aild stcel 
substrate prepared by rough »writ blasting using a Metco 
Til RMOSPRAY gun with acetylene at 10 PTC and 25 SCFIl, and 
oxygen at 12 lhs. PSIG and 35 SCFIl, Spraying was effected 
at a distance of 7" using 6-7 pounds per hour. The deposit 
efficiency (% of particles sprayed adhering to the base) was 
measured in the conventionai manner. The deposit efficiency 
of the first batch sprayed was 21%, the second batch S04, and 
the third batch 10%. The coating produced with the first and 
second batch was a coherent carbide containing porous coating, 
While the coating obtained with the third batch was essentially 


a wichel coating containing verv little carbide. 


Experiment . 


ixperiment 1] was repeated, however, only spraying 
batch 2 in which the nickel content was reduced to 2-1/2%. 


Tie deposit efficiency was 40%, 
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In Experiment 1 deporent used’ cobalt as the matrix 
for the first batch of powder, and aickel as the matrix 
for the second batch of. powder as the cobalt matrix bonded 
tungsten carbide was the only matrix bonded tungsten carbide 
readily available tc deponent the time the experiments were 
run, and the nickel coated tungsten carbide was the only 
readily available coated tungsten carbide at the time the 
experiments were run. Nickel and cobalt are however, equi- 
valents as matrixes for binding carbides and deponent knows 
from his own experience that no significant differences in 
the experiment could occur by substituting the cobalt with 


nickel in batch 1, or the nickel] with cobalt in batch 2. 


CONCLUSION 
The use of a clad, or coated refractory powder 
as described in application Serial No. 134 544 allows flame- 
spraying with a substantially higher deposit efficiency than 
could be achieved with corresponding refractory aggregates 


generally referred to in the art as matrix-bonded refractory 


powders. Mere mixtures of the refractory particles and particles 


of the bonding matrix cannot produce satisfactory refractory 


coatings. 


Further deponent sayeth not. 


Subscribed and sworn to before 
me this ,.? day of 
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Applicants : Ferdinand J. Dittrich ct al 


. 


Serial No. =: 134 544 Group 110 
Filed : August 16, 190) 
For : - FLAME SPRAYING SYNERGISTIC COMPOSTTES 


ce 


AFELDAVET 


STATE OF NEw YORK ) 
) SS: 
COUNTY OF NASSAU ) 


TERDINAND J. DITTRICH being duly sworn deposes 


and says: 


Veponent is Senior tngineer in the Research and 


Development Department of “ictco Inc. of Westbury, Loag Island, 


New 
spray fief. Deponent is a member of the American Socicty 
for ‘etals, Society for Aerospace Material and Process 


Engineers, and tne American Powder “Mctallurgy Institute, 


and las presented 


of the American Ceramic Society aad the Society of Acrospace 


“Materials and Process Enyincers. 
a number of patents relating to the flame spray ficld. 
Depoaent is one 
fariliar with the subject matter of: the 


application and is 
application 


jection. 


J 2. 


3 THE UNITED STATES PATENT OFFICE Rot : 
A 


York, and has had over 25 years experience in tie flame 


papers on original work at national meetings 
Neponent is the inventor of 
of the inventors named in the above entitled 


and the art cited by the ixaminer in support of 


par 
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The following test was conducted ‘by deponent : 
Two batches of flame spray powder were made up 
each naving the same particle size between minus 270 mesh and 
plus 10 microns. Tne first batch consisted of zirconium 
oxide powder the particles of which were coated with 40% 
by weight of cobalt in accordance with the above entitled 
application. The second batch consisted of a mixture of 
zirconium oxide powder with 40% by weight of cobalt powder. 
Each of these batches was sprayed under identical conditions 
onto a mild stecl substrate prepared by rough grit epic 
Tne spraying was effected with the Metco 2 MB plasma flame 
spraygun using an i nozzle, with nidvoact as the primary plasma 
gas at SO PSIG and 100 SCF, hydrogen as the secondary plasma 
gas at 50 PSIG and 15 SCFil, nitrogen 45 the powder carrier 
gas at 50 PSIG aed 15 SUH. Tae current was S00 amps, at 7? 
yolts and the spraying at a rate of 4-5 pounds per hour with a 
3-4" spray distance. 
The coating, Fermed by spraving the first batch contained 

72% zirconium oxide by volume, while the coating formed by 
spraving the second batch onlv contained 46% zirconium oxide by volur 
The coating formed by the first batch was of a substantially 
finer texture than that of the second batch. 


Neponent Naving, over 25 years experience in the 


flame spray field can state that powders in the mil limicron 


size range cannot he consitiered flame spray powders and he 


4 
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ey 


knows of no equipment which can satisfactorily spray suci: 
powders. 


Further deponent sayeth not. 


Ferdinand 7. Dittrich 


Subscribed and sworn to before me 


this .? day of | oe » 1904 


; THE UNITED STATES PATENT OFFICE 


Applicants : Ferdinand J. Dittrich ct al 


Serial No. : 134 544 Group 110 


Filed : August 16, 1961 


For » FLAME SPRAYING SYNERGISTIC COMPOSITES 


EE —— eee 
AFFIDAVIT 


STATE OF NEW YORK ) 
) SS: 
COUNTY OF NASSAU ) 


ARTHUR P. SUEPARD, being duly sworn, deposes and says: 

Deponent is a citizen of the United States, residing 
at Flushing, New York, and has been engaged as an engineer 
in the flame spraying field for ees 30 years, and in vicw of 
this long and extensive experience states without qualifications 
or reservations that powders having a particle size in the milli- 
micron range, as for example mentioned in U.S. patent 2 949 558, 
are not and cannot be considered flame spray powders and cannot 
be satisfactorily flame sprayed with any flame ares equipment 
known to hin. 

Further deponent sayeth not. 
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Arthur P. Shepard 


Subscribed and sworn to before 


me this dav of , 1904 
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Applicants : Ferdinand J. Dittrich et al. Z 
Serial No. : 134,544 ms . 
Filed : August 16, 1961 Group 110 

For : FLAME SPRAYING SYNERGISTIC COMPOSITES 


October 30, 1964 


Hon. Commissioner of Patents 


Sir: 

Supplemental to our amendment dated Octolter 
14, 1964, we enclose herewith for the record a further — 
affidavit of Frank Nicholas Longo. This affidavit could 
not have been presented at an earlier date as the material 
used, i.e. the cobalt-clad tungsten carbide spray powder, 
was not available at the time the previous affidavit 
was executed and it was only prepared subsequent thereto 
for the purpose of the submitted affidavit. 


Reconsideration and allowance of the applica- 


tion is hereby solicited. 


Respectfully submitted, 


URGESS, DINKLAGE & SPRUNG 


B 
F Ea 
. : — ae g 
BY ee erin gs ee cs 


Attorneys for Appligants 
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Applicants : Ferdinand J. Dittrich et al. 
Serial No. : 134,544 


Filed : August 16, 1961 Group 110 


For : FLAME SPRAYING SYNERGISTIC COMPOSITES 
a nnn 
AFFIDAVIT 


STATE_OF NEW YORK ) 
) ss: 
COUNTY OF NASSAU ) 

FRANK NICHOLAS LONGO being duly sworn, deposes 
and says: 

Deponent on October 13, 1964 executed an affi- _ 
davit in the above entitled application. In said affi- 
davit deponent pointed out that in Experiment 1 nickel- 
coated tungsten carbide was used, as this was the bay 
available coated tungsten carbide at the time the experi- 
ments were run. After completing the experiments, however, 
deponent proceeded to prepare 4 batch of powder consiartss 
of tungsten carbide particles coated with cobalt. This 
batch of powder was identical to the second batch of 
powder described in deponent's affidavit of October 13, 
1964 except that cobalt was used in the coating in place 
of the nickel. Deponent then proceeded to spray this 
batch of cobalt-clad tungsten carbide powder in the 


identical manner, with the identical equipment, and 


under the identical conditions as described in Experiment 


AS:as 
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I of deponent's previous affidavit. The deposit effic- 
iency obtained was 58%. 


Further deponent sayeth not. 


Subscribed and sworn to 
before me this -:° day 
Of -*:.G... 1964. < 
Notary Public 
ae: oes York 
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IN THE UNITED STATES PATENT OFFICE 


Applicant : FEROI‘AND J. OUMERICH, eb al 


Serial No. 
-biv. Group 110 


1. Filed 
: e 
| Ge 
‘‘ * id 
4 
Pt, 


* Hon. Commissioner of Patents 
Washington 25, D. C. 


REJECTED CLAIMS: 24, 28, 31-35, "0, 
WG and 05-72 


ant(s) hereby appeal to the Board of Appeals from the 


Sir: 
Applic 
decision of the Examiner finally rejecting the above claims. ; 


Check for $25.00 to cover appeal fee is enclosed. 


: : : 
Respectfully submitted, 


BURGESS, DINKLAGE & SPRUNG 
- + 


Attorneys for (pplicants ; ) 
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ce ee IN Tdi, UGITED STATES PATENT OFFICE 
“hi ae DEEORE THE BOARD OF APPEALS 
<F 


Agpeal Nos 2 38 204 
‘<~- a 
riod: 3 : November 23, lied 
*if 
{[n re application of : Ferdinand J. bittrich et al 


serial No. * ~34 544 

Filed : Aupust 10, Jol 

For © FLAME SPRAYING SYNERGISTIC COMPOSITE 
Group s 410 


December 28, 1964 


SRI tT CX ASTEAL 
Tnis is an aspeal Crow the Action of tie Primary 
ixaminer, dated July 24, 1904, finally rejecting the claims 


in tae above a,;plication. 


An oral dlearing is respectfully requested. 
hil CLAUS 


The finally rejected clains involved in this uppeal 
ure as Ollous: 
-4. \ flame spray voveer in tie Torm of individual, 
syaercistically claw particles of a size between about of mesh 
dag plus 5 microns vompristia: a nucleus and at least one coatings 
fayer of a material cifferia, fron said nucleus, one of said 
coating, aver ane boachous cousrisia’ a refractery selected 
from tne grou; consistinu: of refractory oxides, refractory 


carbides, and diamoku, tae otner + bonding matrix for said re- 
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tractory material selected from the group consisting of mickel 


‘ 


and cobalt matrices. 


-8. A £lawe sprav powder necording to claim 24 in which 


said nucleus comprises a refractory material and said costing 


comprises a bonding satrix for the waterial of said nucleus. 


Si. A flame spray ,»owder according to claim 24 in whic 


said coating layer is nickel ane said nucleus is a refractory 
material. 


32. A {lame spray powder according to claim 24 in which 


saia coating layer is nickel] and snid nucleus is a carbide. 


33. A flame spray powder according to claim 32 in whica 


. said carbide is tunpsten carbiuc. 


34, A flawe spray powder accoraing to claim 24 in which 


said coating layer is nickel and suid nucleus is aluminum oxicc. 


a5. A flame spray ponder accordine to claim 24 in which said 


cvating layer is nickel and said nucleus is diamond. 


40, A flame spray powder according to claim 24 in which said 


vowder is bonded in tie form of a wire. 


id. A flame spray powde! accoruins, to claim 24 including 


at least one auditions] coating laver differing from Said 


bi 
aucleus and first meationed coating laver and synergistically 


aetive with at least che ot «iu nucleus and first mentioned 


coatings layer in flaiw STAY biy. 


E 348 


Os. Fhame s ,rav powder according to claim 24 in waict 


suic refractery material is a refractory oxic. 


02. flame sprav sowder according to claim 68 in which 


said refractory oxide is a sember selectcd frow the grou; 


consisting of vluming and zirconia. 


70. Flame spray ooweer according to claiw 24 in which 


said refractory material is a refractory carbiue. 


71. Flame spray powder according to claim 70 in which 


said refractory carbide is tunnsten carbide. 


7é Flare sprav powuer accerding to claim 24 in which 


-~*e 
' siiv refractory material is diavond, 


Ty CIT ART 


Toc art cites by the Taeniner in support of tic 


Fina) ejection is as follows: 


Alexander st al 2 949 358 Aug. lo, 1960 75-176 
(Nilea Sept. 23,1957) 

wnceildon 3 000 782 Get. 31, t9ei 29-195 

(tiled ‘larca 9, 1956) 


3 025 499 “arch o, 1962 29-195 


Hawson a P 
(Yiled Vov. 25, 1955) 


Poorman et al 2 714 S63 Aug. 2, 1955 29-194 


1 LAYVENTION 


ear tet ements 


The wosbicarts' iavertion as covered by the rejected 


cCinius is sirectes Le an ingrovee Flame spray gowder for pro- 


refractory containing coutins by the flume spray )Trocess. 


adhe 


ein: a 


7 
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Flame spravin, is w well hnown and commercially practiced 
wrocess for producing cuatinns on surfeces. The process bosically 
involves the feeding of a beat-fusible material, Succi as & 


metal,into the heating sone of a Claae spray sun che ye the 


same is melted or heat-softemn, and then sprayed Se the yun 


apainst the surface to be coated. Tue heat-fusible material may 

imitially be in the forw of a wire or rod, in which case a wire- 

type Clawe spray sun is utilized, or way be in the form of powder 
iin which case a powder-type pun is utilized. 

In the early years of its ucvelopnent the flame spray 
process was predominantly used fer spraying metals and is thus 
some tines referred to as"metal spraving"or "nctallizing". 

{n more recent years the sprayvin:, of refractories, such as 
refractory oxides anu carbides ‘Vs hccome commercially wide 
surevd. 

In flame spraying in order to proauce a satisfactory 
voating, the material bein, seraved must be sufficiently heated 
to allow the sprayed varticles to stick to the surfuce forming an 
vlnerent coating. Furthermore, to be economically feasible an 

Kcessive quantity of the spravee particles should not bounce 
“-¢ the surface. The percentace of the particles sprayed which 
tice to the surface forming tue coating is referred to in tic 
ri as the “denosit efficiency” and, of course, a satisfactory 
e 
‘jane spray material must be capable of being sprayed with a 
rrlatively hien deposit efficiency. 
When attematin: to svray hich melting matertals, such as 


refractories, utilizio. for exswole flame sprdv puns operated 
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witn tne conventions! conpoustion flame, Such Js oxyacety Tene 
fiuwes, it was often not nossinlc to achieve sufficient i- 
nivn temperatures to spray the hie: weitia,s refractory 
materials ana in many iustaaces tLheac refractory materials 
woula not adhere to tne base, oF vould only adhere with 
low deposit efficiency. 

In order to »sroduce aukerent ftame spray coatings 
containing refractories sucn ws refractory oxices oT carbides, 
it was custonary to utilize rather than a pure refractory, 

a refractory admixed wi lower neltine point metal waich 
ould act as @ bonainy matrix, Fer this purpose nicke! and 
covalt were mosi cormonly used as tuc bonding matrix. Tie . 
sichel or cebalt would becore suf“iciently heat-softened or 
rclize so as to form the s;-rayee coating and the refractory 
articles would be sepedded anew bonded in this matrix cven 

if tac same sore not sufficicatly aclted or softened per Sc. 
‘tost commoaly ihe matrix containing refractory flame spray 
vousers were in the form of angresates, i.e. powder particles 
cousistiny of individual sub-particles of the refrac - & 
tory vondcd toucther vith the nickel or cobalt mat cix. 

tne applicants’ invention is directed to a novel form 


Pl 
of the matrixerefractory rarticles, this form consisting in 


oo 


ccntrast to tne conventions) agerenates, of individually 
claw varticles, cach of the particles consisting of a nucleus 
anu i Coatin;s, layer. juus tie wuclcus may consist of the 


re claimed invention is 


refractory which in aceoreance with t 


’ 
; 


Livitea toer refractory Oxia, carbide, or diamond, and the 
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layer of the matrix which iu accordance Sita the claingd 
invention is limited to nickel or Sets In this particular 
form as compared Wits tue conventional aggregates, or simole 
mixtures of tie refrectoriecs and tac matrix, the powder muy 
be flame sproved to form a ucuse aduerent coating with # yreater 
deposit cfficiency than could previously be achieved. 

lin addition to tae discovery that the refractory 
oxides or carbide can be gprayed in this form, tne applicants 
have discovered that diamond can also be surayed in this form. 
tne diamone, of course, cannot te “wat -softened and tifus is 
incapable of veing flameesoraved. “nen incorporated however, 
in the particular form of tus clad particles in accordance with 
the invention, the same may ve soraved to form higit orauc 
coatings wits a high dicposit: efficlouey. 

The powder in accerdance with the invention is, 


of course, used ia convention#l Flame spray amplicetions 
© eames 3 bt t 


=» 
ry 


or refractory materials, i.e. where wear and heat resistant coating | 
Zz are desired, or as coatings used for grinding, cutting and 


abrasive purnoses. 


Tie CUTE ART 


Tine Alexander st al satent 2 949 353 relates to 
a metal composition consist ty of wolybdeaum, rhenium or 
tungsten naving suisicron refroetoery particles disperscu tierein, 


tiie metal commositioen velour intended for the Fabrication of 


fe oxidation resistant metal srooucts 45, for exannle, vy vowder 
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Tus 49150 SO 36 Dt rolates ta ai 


armored coatine base aaving Gare re frsctory carbide particles 


enboaded In a matrix atley, such as stellite. La accordane- 


with Davison the armored coating is provcuced ov inittally 


coating the article wita aw suotine solution containing a 


mixture of the refractory carvide particles, the matrix 


7 and a flux, and then fusing tais coatings in place. : 
The Sheildon patent 3 G00 782 relates fo tne 


initial flame spraying of a wetal undercoat ,such as nickel 


nichrame, or tae like, waicn is followeu by tlie over- 


spraving of refractory metal oxide particles, the oversprayed 


particles in tris Over-Sprayving opere 


‘ation being neated to molten 
temperature. 
The Poornan et el patent 2 714 $03 relates to u 


special coating techni jue vnich nav be termed a detonation: 


in whieh the coating material is actualiv fired’ at hich | 


vdocity against a surface to be conted. Refractory materials 


such 1s tuaysten carbide (in tae form of an aggregate contalaing 


cobalt) are among the materials mentioned in the patent which 


aay ne used for forming by the detenation technique. 
THE GROULOS OF THE RE JECT LON © 
In rejectin: the claims the Examiner has taken 


the position that tuc bawson and Aiexander ct al patents 


waien were cited us prinary references disclose clad powders 


iu which a nucleus comprises 3 refractory material and’ tac 


E 353 


coutins a aondina: watrix for te mitcrial of tue nucicu. 

ang that tie abediaen and Poornaa et al references disclose 
that it ig old to use refractory pouders in flan spraying so 
that it would not involve invention te ee the powders of 


Houson and Alosandcr et a] fer flave spraying. 


Initially it is mointed out that tae Dawson patent, 
contrary to the Pxaniner's statenent,docs not disclose a clae 
powder in which the nucleus comprises a refractory material 
and tie coating a bonding matrix for the material of the nuclous. 
Iu Dawson the powder disclosed 15 simply a powder mixture of 
tne refractory, 39 matrix and a ‘lux which is additionally 
mixed with the thinaed shellac fer applying a paint-type contin. 
Taere is a»solutely no disclesure of individual souder particles 
conprising a oucicus of a retractery and a coating Laver of 
a vonding matrix for the refractory. nile Masson ultimately 

* 
prouuces a coatiny termed an armored coating, consisting. of 
tac matrix with uispersed refractory narticles, this is formed 
wy fusing the shellaucked coutine and not be a Flame spray 
recunique. 

m, thus, at best can be cited as showing a 
simple mixture ef refractory and matrix particles and refereice 
in wade to the tones affidavit of record executed October 15, 
Ligd where it is shewn tiut « mixture of tuns;sten carbide and 
macrix varticles camet by satisfactorily fiame sprayed to 
form a coatine centainiia. a sienificant amount of the refractory 


whereas, tne sai comronents tt the form of the clad »articles 
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in accordance vita Use tiveut but pay he spraved with A ate. 
Geposit efficiency syoduce a coatine containing a hiehn content 
of the cefractory particles. 

Tne Alexander et al pateat has nothing to do with 
flame spraying, but in contrast thereto, relates to a metal 
composition which may ne worked by vouder metallurgy techaioues 
to initially form billets, sheets oF rods, which are further, 
aot or cold,worked bv Liowh metallurtgcal techniaucs to forn 
articles. In the »roauction of this metal composition the 
patentee may pass throuch a stave in whica there is formed 
a powuer consistines ef refractory oxide particles coated with 
4 actal. in tee First place, dOvere’s the coating metal is 
sither molybucnaun, rhenium, or tunesten and is thus not tiie 
cobalt or nickel matrix calles cor in the arplicants' claim, 
and ia the second place the sarticles are of a sub-micron size 
audi, as is Suoca oY tie Dittrich, Loneo, Shepard, and Ingaan Jr. 
affidavits cf record, all exceuted Getoher 15, 1904, taese sub- 
micron particles may not be considered flame spray particles 
and avi nol o¢ sat isfactorily sprived. 

Tac secondary references to Wheildon and Pearman ct al 
aave caly been cited to show tne flame spraying of refractory 
nowoers and adnitte tiv do uot shew coated powders in accordance 
ale the Lao ntiegs TE be Hanminer's position that ‘in view 
of tae Secauanty reltorcnce> showin. the use of refractory 
pyecers th Clase sc raviny it unale aot involve invention to 
alilice tad vewairs 2° ve Ce at -jexander et al for Flame 
gyrate GANNON, LOVETET as rontioned, simply snows 4 norvae4r 


pixie, duo SOR ine ke CF ab doc: nat disclose 4 con;osite 
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having the corsonents cullea fer in the applicants" claiasas 


und does not ciscloese « ee.cer suitable for flame sprayiny 
as the saue is sulstantrntly smaller tian the garticle size 
eukeed €or in tio aspliecsuts’ claivrs, 3 iS “a subiticron 
Qur€icle in tue uillimicron 
davits, is not suitable for £ © sorayina. 

The affiuavits of record, includins the supplewental 
Longo affidavit executce Metober 28, L964, show that tire clad 
nowders clauimea by the esnlicuiuts produce substantially improved 
results in flame spravine, allowine sprayins with a much. wieher 


deposit efficiency as covoirce siti the conventional assresates 


< 


we 


or wigtures, Tius, ia tie cace of titis record it is nat vecned 
vew the applicants’ novel cis. powders could be consideree 


ehyvitous from tne cited art. 


Tne eopticants! soveifically claimed clau Flame 
ssray powders vre not taueatl in the orier art and would not 
ee DovVious therefrom ana are thas vatentable, so that the 


Examiner should 3. reversca ang the claims allowed. 
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points out cuat no patentesl. import at all can be 
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poders Lccause it is wut an indication 


ot the vroad ficld or convemplasec use and is not a 
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pucentauility. whe discovery o1 invention of a new usec 
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opinion affiaavit only. sue Cxuiine: points out tnat 

tne clad powuers of tne Alexances ct al. veLevencce are 

lar ;es tnan Ovo wiewol because tual acu nuines wuly - 

so the resvicvury vxide nucleus. Column 1, iines 22- 

2i,. jurtnemnoce, b.e cutie: wotcs that Linc cation 

ey to size 16 not pesenuts:.., clpnificant. In © ~.000, 
ne appellants “usuice.: arpuc Cnet vie 
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yc patene voces veicn tae Lor oF tue powder. “Vous 
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Wie examiner points ont b.ab wie yicnwel and covpult 


is further a vunctvion of tas use sii Vlawe spraying 
pecause as tne appcilants cisciose on pare v of tiie 
piief in conventional fline sprey upplications for 
refractory matexiais where Wear aia neat resistance is 
desired nicxel and covalt are counonly used as taught 
by Wnelidon in colin 7, 14ne8 2 


i} 
- 


-vy. Poorwa.s ct al. 
fuitner teacies thet mol; saenua ana tungsten ave common 1:’ 
used refractory sutcrials in Piame uprayin,. Column 5, 
lincs 42-75. inus Gwe Gurrerence petween tic coatings 
or tne appellants powder ac vic .lexander et al. 
reference is in dq,rec Owsy. “Wuc plexanéder ct al. 
reierence cleariy viscloses Lie alleecE novel fora or 
tie matrix-refiactory parvicics of bie appcilants, 
miwely, indivinuaitly clag particics, having a refractory 
oxiue nucieus and & metal coatin,. Last paragraph, 
er tae vricr. 

In conelusion iv is pointed out tnat the 

appellants ure nerve attenpcin gy to procure a patent 


paseu on tidy Gi: covery that a «noun compesition of 
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matter can be adapted to use in flaac spraying. 
claims are product claims. to entitle uim to a patent 
the composition claiued muss ve beta new and unobvious 
to one skilled in the art. In tne view of the Lxanine.: 
4t is neitnacr. 

It is suvmitted tiat tuese claims were properly 
finally rejected. Aecordingly, an affirmance oi the 


rejection is respectiully solicited. 
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Serial No. : 134 544 
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For FLAME. SPRAYING SYNERGISTIC COMPOSITES 


Group ¢ 330 


May 18, 1905 


REPLY SRIF 


In the Examiner's Answer the Examiner lists 


the bradstrect natent 2 904 449 as A reference of record. 


“yradstreet is not of recore and is newly cited. This reference 


nas been cited by tne Lxaminer to show that it is old to flame 


spray powders of a very small size. A stuuy of the portion 


of uradstrect relicd on by the ixaminer, i.e. Col. 5, lines 30 


to 73, will show tiat Bradstreet indicates that the lowest limit 


of sorayable size is between 2 or 3 microns, which is directly 


in line with and confirms the affidavits of record in this 


respect. 


The avolicants' position in confection with the 


Alexander et al reference, i.e. the primary reference, is not 


that Alexanver ct al does not wisclose taat his clad powders 


can be useu for flanc spravine, but tat: 


a) the powders cannet ve used for flame 


spraying and thus are not tac equivalent 


of the applicants’ flame powsers, and 


b) that the point wacre Alexander et al 


produces clad powders is merely a transitory 


Stage in nis production. 


Aside from the fact that Alexander ct al docs 
not teach flame spray powders as is admitted by the LExamiacr, 
tie clad powders whici ne would produce at a stage in his 
process could not ve used for flame : prayins and are not enti- 
valent of the claimed flame soray powders. These powders are 
of a sub-micron size and as siown by the affidavits of record 
and supported oy the newly cited radstrect watent, such snill 
powders are not suitable for spraying. The Examiner objects 
tnat the afficavits are “opinion affidavits". These affi- 
davits are affidavits of establisheu experts in the art and 


It can well be 


arc based on their knowledge and experience. 
appreciated by tne Joard that tnese affidavits are the only 

types of affiuavits whicn would be suitable to show that tne sun- 
ricron articles cannot be satisfactorily flame sprayed. tas 
numerable experiments could ve conducted showing unsatisfactory 
snraying of such particles, vut suci) affidavits would merely 
rove that the particles were not sprayable in the particular 
equipment tried, and would not necessarily be applicable to 
other euuipeent< The. best way of proving that these snaller 


particles are not flame sprav particles is by affidavits of 


experts of the type filed herein. 
With respect to the Longo affiuavits, the same have 
been offered to sidw that tne clad particles as claimed in 


accordance with the iavention ;proauced few and unexpected 


results as compared with tne s#me components in different 


form. 


In their main brief the apnlicants have pointes out 
that the Alexander ct al reference docs not disclose tne 


coating metal of cobalt or nickel and this is admitted by 


the Examiner. 


In connection with the [Examiner's contention to this 
argument and the combination applied by the Examiner to show 
the substitution of nickel anc cobalt, it is simpiy pointed 
out that the combination as meuc by the Lxaminer is per sc 
improper as tne artisan woule never consider applying a teuching 
relating to the flame spray «art to Alexander et al wnica 
relates to an entirely different art, 

It is respectfully requested that the case be reversed 
and the Claims allowed. 
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In view of applicant’s communication filed on the date indicated above, the Examiner has reconsidered 
this application and found it allowable. 


Prosecution on the merits is hereby closed and the Notice of Allowance or other appro riate communi- 
. . . c ; i act 3 - 
cation will be sent in due course i xz 44 

- 0 wt tee 


a ; LLG, 4 


- 


Examiner 


POL-285 18-646) Uscomm-DC 7182-P64 


— 
eS 


sor PO-12. U. S. DEPARTMENT OF COMMERCE 
(9- 1-50) PATENT OFFICE 


ae 
BAA 
TITLE REPORT 


NAME 
Ferdinand J. Dittrich 


Arthur Pe Shevard 


THE TITLE APPEARS FROM THE ASSIGNMENT RECORDS TO BE VESTED IN: 


__Meteo, Ince, 0. 
a corpse of New Jerseye _ 


examineo uP To AND IncLuoINc____ MCte IW» 1965 


THIS CERTIFICATE DATED _ Deve 279 1965 


SGD. F. TULE 


MEAD OF ASSIGNMENT BRANCH 


NO FURTHER ASSIGNMENTS APPEAR TO HAVE BEEN RECEIVED FOR 
RECORD INCLUDING: 


comm-oc 67106 


Pare No. 


onan oF argues U.S. DEPARTMENT OF COMMERCE c 3554 447s 
: PATENT OFFICE E 373 s 


WASHINGTON 
be Rercy Proase Keren To: 


Burgess, Dinklage and Apolie 
Sprung 

605 Third Avenue 

‘New York City, New York 


TR 
*ELAME SPRAY CLAD POW 
COMPOSED OF A REFRACTORY 
DR COBALT 


L 
Please find below a communication from the 
EXAMINER in charge of this application. 


Commissioner of Patents. 


The changes hereinalter specified have been made in the applicazon identified above in accordance with 
_, ee carer of Order Number S141 of February 4, 1930, (Manwal of Patent Examining, Procolurs 


1302.04) , which reads in part as follows: 


If suese changes are not satisfactory tothe applicant, an appropriate amendment may be Propose! wal! 

the provisions of Rule 312, provided the printing of the specification has not begun at the time such amend- 

ment is ready for entry. To insure the consideration of such amendment for inclusion, it should be sub- 
ng of the specification begins a few days 

thereafter. 

The application has been amended as follows: 


pei 
Page 50, the last para 


Page 1, before the first line 
This is a continuation- 


— 
graph has been cancelled. 


of the specification, 


the following has been inserted. 


— 
E' in-part of application Serial No. 72,543, filed November 22, 
nn 


1960, now abandoned. ; 
ce eS OO Oe - : 
v : 
i 8 ee 
veh Examiner 
RODean:mb 
WO7-3621 


ony U. S. DEPARTMENT OF COMMERCE E 374 ord Soe a ae 
ms missi0nee OF PATENTS PATENT Price ae er dete wh ag 
WASHINGTON name of e appicar: 


1 jasminGTON D C 2023: 


NOTICE OF ALLOWANCE 
AND ISSUE FEE DUE 


The application for p:t-rt identified below has been examined and found ollowable for issuance 
of letters Potent. 


FING DATE SERIAL NO. NO. OF CLAIMS ALLOWED 
13494 4 . 


Dittricn, Ferdinand J.; Beiimore, and pee 
Shepard, Arthur ?.; Flushing, N. Y. 


APPLICANT 


Titit OF ae 
re Flaue ray clad wder co sea of a refactor 
“ering nateriel and nkekbL or cobalt 7 


ommended by 


CLASS SUB 


029/183 .5 


With the allowance of the opplication, the above indicated Issue Fee becomes due and payment must be made within 
three months of the date of this Notice or the Patent will become abandoned (forfeited). 

The Issue Fee is one hundred dollars ($100) plus two dollars ($2) for each printed sheet of drawing and ten dollars ($10) 
for each printed page of specification, or portion thereof. 

Inasmuch as the number of printed oages of specitication must be determined in advance of printing from the amount 
of matter in the cllowed application, the Issue Fee is subject to change. After the potent has been printed, the estimate will 
be reviewed in light of the actual number of pages of specification. It it is found that an overcharge was mode, you will be 
notified thereof with the issuance of the Patent and « refund will be forthcoming. If the number of pages is underestimated 
by lwa or more pages, you will receive a notice of #<\ditional Issue Fee Due with the Patent ond poyment of this omoun! musi 
be made within three months of the date of that Nc.ice. Failure to remit any additional fee due within three months from the 
dote of that Notice wil! result in lopse of the Patent. 

As © convenience in remitting this fee. use of the enc'osed Form POL-85a is suggested. The Issue Fee will not be received 
from anyone other than the opplicant, his assignee or attorney, or a porty in interest os shown by the records of the Patent 
Office. A form is enclosed relating to the address of the inventor(s) which requires your attention. 

If it is desired to have the patent issued to an assignee or assignees, an assignment, together with the fee for recording the 
same, must be filed in this Office on or before the date of payment of the Issue Fee. 

The patent will be issued and forwarded within approximotely two months after receipt of the Issue Fee. 

By direction of the Commissioner. 


Burgess, Dinklage, et al 4 
605 Third Ave. 
New York City, New York 10U16 
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REFERENCES CITED BY EXAMINER 


_, bllowing references, cited by the examiner, are of record in the patented file of this patent: 


UNITED STATES PATENTS 


750.55 


Harshaw 


1,986,197 


2,283,869 Wasserman - - 117}46 
2,359,401 10-1944 waite ~ = = 7570.55 -~ i) 
2,612,581 971952 Robinson 29192 
2,714,563 8-1955 Poorman et al. 294194 - 
2,904,449 941959 Bradstreet 117-105.2 
2,908,589 1041959 Gutzeit 11746 - 


2,933,415 441960 Homer et al. 294191 ~ 
2,936,229 S960 Shepard — : 
2,949,353 8-1960 Alexander et al. 75-176 - 
3,006,782 - Wheildon 294195 ; 
3,023,490 1962 Dawson ilies . 


FOREIGN PATENTS 


PATENT NUMBER 


ee 


OTHER REFERENCES 


(Liat the following items when available, page number, date, end titie) 


usconm-DG 7931-P 64 


U.S. DEPARTMENT OF COMMERCE Vv Www 
PATENT OFFICE 
_ WASHINGTON 


Paper No.: 24 E 376 
Serial No.: 134,544 


EXAMINER(S) NAMED IN ALLOWED APPLICATION 


The examiners with full or partial signatory authority whose 

signatures appear upon the actions in this allowed application 

are named below. Their names shall appear, as given below, 

on the printed copies of the patent specification and claims as ¢ 
the fina). matter thereon. 


[Pena Exar 
WILLIAM D. MARTIN = — 


Examiners -) 


HYLAND BIZOT~*_ - 
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““"" Assistant - 
Cane ™ 
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moiled to the oddress appeoring in box at lower left of this form. If desired, uve tne reverse 
nce for corbon copy when completing this form 
Phe aiatasteneeeiatas SSS a 


ISSUE FEE TRANSMITTAL 


PATENTS is requested to opply the accompanying fee to the case identified below, and delwer the 


BURGESS, DINKLAGE ,& a, 
April 13, 1966 ee | 


sgt. Shanta ee Se 
Dote el Attdsney 


NOTE --Issue Fees will not be received from other than the applicant, his assignee, or attorney, or o porty i 


interest as shown by the 
records of the Potent Office. hhsve Fees will not be apphed to pending applications 


TING DATE —————— ee erent ome 6| SAAD aeRO 
134544 | 4 
ttrich, J.; Bellmore, ext 
asprucant| Shepard, Arthur P,; Flushing, W. Y. 


2 ee € OF Se cay “eigear potas 
Bo oled powder composed of a refactory 
|Smended by | oo 


exommer) | ‘ NOTICE OF ALLOWANCE DATE 
NO. SHEETS @ $7 EACH NO. PAGES o SIOEACH 1SSue FEE DUE CLASS-SUB 


$232 | 029/183 5 


'9. Assignee: (If assigned ond name does not appeor in the corresponding l3 FEE ENCLOSID 
spoce above) 


ae 
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ae 0 
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se 
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METCO, INC. 


MAIL « NSTRUCTIONS 


entered in stub ct lett below unless you direct otherwise. Use the spur 
7s which alfeci the delivery of the ;.ctent However, if an additional sve Fee Due Notice 
‘ancelled and the potent will be maied to the oddress entered in the stub at left below 


4 Do not send the p to the addressee listed below. Send potent to check one) 


j Potentee | Associate Attorney (See specific authorization in tile) 


' Asugnee | Change of address Attorney | 


Ine oddress of the person checked obove is typed in Item 5 below 


JB 


5 (Hf an additional Issue Fee is required the patent will not '- 
sent to this address) 


— «me cm ee eos ee * 


SESS, DINKLAGE & SPRUNG 


gi Attorneys 
% 
Tews. r 605 THIRV AVENUE E 378 


NEW YORK, N. Y. 10016 


Date: Aoril 13, 1966 


Hon. Gommissioner of Patents 


Washington 25, D, C, ON ALL PAPERS PLEASE 
FURNISH OUR FILE NO, 
Dear ‘Sir: METCO 305.1 


Re the application of FERDINAND J. PITTRICH and ARTHU® P, SHEPARD 


for FIAME SPRAY CLAD POWDER COMPOSED OF A REFRACTORY 
MATERIAL AND NICKET. OR COBALT 


we enclose 


( ) Specification Serial No. : 134,544 
( ) Declaration, Power of Attorney and Pctition Filed : 8/16/61 
i Sheet(s) Drawings Group : 110 


C9 Claim(s) in excess of 29 

ly ae -00 filing fee (covered by enclosed check) 

( ) Assignment 

( ) $3.00 recording fee (covered by enclosed check) 

( ) Authorization to furnish references cited in office actions 


(8) Supplemental Declaration 
( ) Priority is hercby claimed on the basis of the following: 


Country Serial No, Date 
| 
Respectfully, 


BURGESS, DINKLAGE & SPRUNG 


BY (¢ Cia. f2 fren 9-1 
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IN THE UNITED STATES PATENT OFFICE 


“applicants: FERDINAND J. DITTRICH, 


- Serial No.: 134, 542 


Filed: August 16, 1961 


PLAME SPRAY CLAD POWDER COMPOSED OF A 
REFRACTORY MAT<RTAL AND HICKSL OR COBALT 


SUPPLEMENTAL DECLARATION 


We, the undersigned, declare with respect to the above-entitled application that the subject 
matter of the allowed claims was part of our invention, was invented before we filed our original apptication, 
abo ve-identified, for such invention; that we do not know and do not believe that the same was ever known 
or used before our invention thereof, or pate::'ed or des ribed in any printed pudlication in any country 
before cur invention thereof, or more than one ear before our applicaticn, or in public use or on sale in 
the United States more than one year before the date of our application, that said invention has not been 
pateted in any foreign country before thedate of avr appl ication on an application filed by us or our legal 
sepresentatives or assigns more than 12 monins prior to our application in the United States, and has 
not been abandoned. 


The undersigned petitioners declare further that all stafe.ients made herein of their on 
knowledge are true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and the fike so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the applicatian or any patent 
issuing thereon, oe 


f 
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Date: 3 February ..66  i{nventor:__-__~’ 


= t A(Signature) 
Ferdinand 3. Dittri 


(sign exactly 
as typed) 


Date:__3 February 1966 nine < COD (Signature) 


Arthur ?. Shepard (sign exactly 
as typed) 


inventor: 


en 


(Signature) — 


(sign exactly 
as typed) 


Date. SCA veenttior: (Signature) 


(sign exactly 
3s typed) 


PATENT OFFICE 
WASHINGTON, D.C. 20231 


PATENT ISSUE FEE REFUND NOTICE Patent Number } 


(Communications regascding this notice 
should refer te Patent No. anid 
Date of this notice) 


3254970 


Nate of this notice 


June 7, 1966 


Review of the printed pages of the above identified patent indicates the following issue fee over- 
payment: 


ISSUE FEE : OVERPAYMENT 
[x] Printed pages of specification 


{__} Printed pages of drawiag 


([] Basic issue fee 


Total if more than one fee 


p<] A check in the amount of the overpayment will be mailed in the near future. 


(_.] A ceedic in the amount of the overpayment will be made to your deposit account. 


By Direction of the Commissioner of Patents 


a 


PLEASE FURNISH YOUR ZIP CODE IN ALL CORRESPONDENCE - IT IS AN ESSENTIAL PART OF YOUR AODRESS 


fSORM POL-307 (4-65) ' oe: USCOMM-DC 47279-P65 
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IN THE UNITED STATES PATINT OFFICE 


U. S. Patent No. ; 3,254,970 
\& 
. t. as 
Issued : June 7, 1966 a. 
Patentees - € 3. DETTRICH et al- 


The patentee of the above-identified patent 
would like to make of -eeord the Following patents and 
publications which are known and which relate to the field 
of the invention of the patent and/or which were cited during 


foreiga patent office proceedings concerning related foreign 


applications. 


pk tiligioaias = sje bck oh 


This art was not made of record during prosecution 
of the application which matured into patent, as at that time 
it was not the practice to cite such non-anticipatory art. 


It is respectfully requested that this Notice with 


ne en  - anette ote Oapeee 
¢ 


the cited art be entered into the file wrapper of the patent 


for use by the public. 
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Country 


Australia 


Australia : 
Australia 

. Australia 
Great Britain 
Great icin 
Great Britain 
Great Britain 
Great Britain 


Austria 


Great Britain 
Great Britain 
Great Britain 
Austria 
Austria 

Great Britain 
Great Britain 
France 

Great Britain 
Holland 
France 


Belgium 


France 


 Paterts 


Patent No. 


- pas 1,020,506 


E 383 


210,300 - . 


208,224 


213,359 


228,798 


746,384 


666,315 


575,449 


574,124 


419 ,960 


204,794 


384,717 


551,689 


842,280 
543,773 
172,317 
179,938 
410,300 
591,880 
1,203,277 
604,457 
13,905: ° 
977,747 
555,929 
1,006,285 


Country 


France 
Japan 
Japan 
Germany 
France 
Great Britain 
Great Britain 
Great Britain 
Great Britain 
Great Britain 
Great Britain 
France 
United States 
United States 
United States 
United States 
United States 
United States 
United States 
United States 
United States 
United States 
United States 
United States 


United States 


United States 


Patent No. 


1,194,596 


Patent Publication 6525/60 


Patent Publication 10563/57 


DAS 1,029,212 
1,169,865 
798,605 
1,000,353 
784,967 
783 ,435 
775,853 
433,095 
1,313,303 
1,379,063 
2,853,403 
2,884,688 
2,910,356 
2,933,415 
3,025,182 


~ 3,050,409 


3,121,643 
3,155,626 
2,231,247 
2,904,449 


” 2,936,229. 


2,976,166 
2,988,807 


E 384 
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Country Patent No. 


United States 3,049,435 ' 


3,102,044 


United States 
* United Statcs 1,986,197 


United States 2,288,869 


United States 2,359,401 


United States 2,612,581 


United States 2,714,563 
United Statcs 2,908,589 
Oe United States- 2,949,358 
) United States | 3,006,782 
ae "United States 3,023,490 
~ Publications 


Standerd State of Binary Alloys 

by Iwase Okamoto. 

Constitution of Binary Alloys 

by Hansen 1958. 

Thermochemical Data of Alloys 

by Kubaschewski & Cotterall 1956. 
Metallurgical Thermochemistry, 1958. 
Gemelins ilandbuch der Anorganischen Coase, 
8, Auflage, System-Nunmer 35: Aluminum, 


Teil A - Lieferung 4-7, 1936. 


: E 386 


Powder Metallurgy, Proceedings of, an 
International Conference held in 
New York, June 13-17, 1960. 


Gmelins Handbook of Inorganic Chemistry. 


Respectfully submitted, 


BURGESS, DINKLAGE & SPRUNG 


Attorneys for Patertees oe 


Fabry 11972 


J * 


In Re RXDQMEX? 


Aivited States District Court 


for she 
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=, F SIONER OF PATENTS, 
. ” Washington 25, D. C. 
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9, 1952 (66 Stat. 814; 35 USC 290), you are advised 


In compliance with the Act of July 19, 
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that there qyas filed on the 25th day of APRIL , 19 73, in this 


, entitled - 


court an action, No. 73C561 
Name HUTECTIC CORPORATION & ANO. 
Address 40-40 172nd ST,., FLUSHING, N.Y., 11358 


versus 


, Plaintiff, 


, Defendant, 


Name weTcO, INC. 
Address 1101 PROSPECT AVE., WESTBURY, LONG ISLAND, NEW YORK 


a upon the following patents: 


~ TB ADEM ARK ea or BRS oes eT) EM ARK -ce 


‘not.kmown. ... _—. EUTECTIC. CORP, 


In the above-entitled case, on the day of , 19 , the 
Tollowing patents have been included by 


soning cross we, or —_ vneding) : 


PATENT NO. DATE OF PATENT . PATENTEB 
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DITTRICH, FERDINAND J. OF 


SHEPARD, ARTHUR P. OF FLUSHING, N. Y. 


PARTS OF APPLICA 
eae at FEE $48 


‘i Geer ORAWING 
PROPCSEO 
BAL. FILING FEE $1 


mre] 


re * sa ta to he PT a 
py SR Se, 


. 


FILED SEPARATELY 


OCT. 16, 
OCT. 16, 
OCT. 16, 1 
OCT. 16, 


BELLMORE, .N. Y. 


PR-P FOR ISSUE 


: = ima. |  £4z,xtt.w0 
— EXAMINED AND PASSED FOR ISSUE 


1962 


Br RVEss. Dinxrage & ©rHRUxXO 
ATTORSETS AT Lav 
s : 2939 Broanpwart 
New Youu 7. N.Y 


Loria Breouss woos she 
Rare Dinwareus \. \ 1622 


AgROLD SFetRo A 
“Maco” 


4 
4 

Evsirs Souete 
Parre J. Puarco 


Hon, Coamissioner of Patents | 
washington 25, D- c. 


Re: Our File Metco 305.2 
Sir: 


In accordance with Rule 147 applicants wish to file 
a divisional application of: 


Application *. 8 
Filed $ 
Applicants 4 


13% 344 

August 16, 1961 

Ferdinand J. pittrich and 
Arthur P. Shepard 

FLAME SPRATLG STITREISTIC 

COMPOSITES 


for $ 


This divisional application is to be directed to 
claias 1-23, 49, end 51-65 in connection with wh 
restriction hes been required. 


Enclosed herewith is a filing fee check for $ 48. 

and tie formal drawings required. Tos office 
requested to prepare & certified cory of application 
Serial Ko. 134 544 filed August 16, 1961, to serve ae 
application papers and to charge the same Co the 
accocnat of the undersigned, account Bo. 02-4740. 


An axnencnent canceling the {rrelevant cleins is also 
enclosed nerewith. 


Respectfully, 

BUPLSESS, DINKLAGE & SPRUNG 
\ “ ~ 
% 


as/k 
Enc 18. 


iY 


Attorneys for Applicants 4 
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rein & 3 
Prams ENT OF conan “ 


6 UNITED STATES PATENT OF FICE ; 


ea 
THIS ISTO ER. — thet the annexed is a true copy from the records of 
this office of t> splieation of Perdinand J. Dittrich and. 


Arthur P. Shepard, as originally filed August 16, 1961, Serial 


Number 134,544, for Flaxe Spraying Synergistic Corrosites. 


By authority o 
Bes ONER oF PATENTS 


o a aulau~ 


AvP, ean ¢ S008S-ONe 


Corcchina 
This invention relates to th: flase spraying of 
synergistic composites. ‘The Lavention gore particulerly . 
relates to the flase soraying of synergistiesllyecled 
fleme spray powters, to a noval group eof flame sprey 
esterials cozprising such syverpisticatliyeclad flese sprey 
powers, end ‘nore brosély to the spraying of other synere 
gistic composites wherein the cynergistic sction involves — 
the generation of heat. 
Flane spraying devolves the feeding of a heatefusibie 
eaterial ints 4 heating gone, vherein the sene is ssited 
or et least hesterfteved ené thes propelled frou the 
herting zone in @ finely divided form, senerally onto a 
evrfisce to be coated. ' 
Tne material being sprayed 12 genrally fed into ba 
_ heating gone in the form of cfther a powder or a vire “(the ° 
latter tera designating beth rods and wires). The spraying 
in effected in @ device known 28 & heatefusivie e.* i tat 
spray gun or @ Slane spray gun. Te 
In the wire type fleze spray gur the red er wire of 
“ne eatertel to be sprayed is fed inte ce heating sone - 
Lorsed by a Cleve of seve type, wimre {t 49 ucil.e¢ or et 
Jeast heat-softened and atosized, usually by biast ges, 
and thence propelled in firely civiced fora onto the 
surface to be coated. The rod er wire esy be @ convention= 


ally forned rod or vire of a metal, or say be forned by 


Nc 


y+ 


/ 
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ne fe iabeteie Desens irate st aio 


sintering together finely divided material or b7 bending 
together finely divided material by meens of @ plastic 
binder or other suitable binder vaich disintegrates is 

the heat of the heating £08, thereby releasing the eactere 
4el to be sprayed in finely divided fora. a 

Yor spraying fively divided, 1.@e» powdered 
eaterial, @ power tyve flame spray gun is useé in vaich 
the power, usually entrained in @ catricr 928, ts fed 
ato the heating cove of tho gun forced by a flane of 
soma type. qne povéer is either molted or at least the 
surface of the grains heat-softened in this zone, acd the 
thus therually conéit ‘ones particles propellec onto 8 
surface to provice 8 costing. In thé powder type spray 
gun, os no “gronizing™ every 16 required, @ separate 
blast cas is often dispensed with, though the sane may be 
surpiied in orter to aid in accelersting the particles 
and propellins; thea coverd the surface to be coated. 

The blest gas assy be proviced for both tia wire 
type and power type fune to perfora the additional functice 
of cooling the workpiece and the ccating being for 4 cherece. 

The heat for the heating sone 4s eost comonly 
produced froa @ <iase eaused by the eonbustion of @ fuel. 
such a8 acetylene, propane, natural ges or the like, usirg 
oxyzen or air 28 the oxidizing ezent. The heat asy, 
hovever, also be produced by an electrical arc {lesa oF 


in the never types of guns, by a pisos fleme. The placas 
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” Plane may in itself constitute part of an electric are 
or, im accordance with a never developaent, nay be in 

the form of a “free plasas etrean”, bas, * stream of 
plesna which may be considered independent of the ere 
as it does not contribute to the electric flow betwes 
eloctroces. 

Heatefusible material sprey gurs utilizing 
electric rosistance heating or induction heating as the 
heat sources have also been proposed but have not proves 
comzercially successful except in connection vith the 

- Spraying of low melting point metals, such as solders, 
lead and zinc. 

Flame spraying in the initiel stages of its 
coczsercial developacnt was used mostly for the spraying 


of various metals and was often referred to a8 netallizing. 


Mowever, the art of flaze spraying extends to the spraye 
* {eg of a much wider group of materials, including higher 
- melting point or refractory metals, cerenics, ceructs 

anc the like, end such materials are of increasing comere 

elel interest. 

In the case of spraying hestefustble materiale 

in the initiel form of # rod or vire, the rod or wire is es 

generally of a single composition, f.e., in the fora of 

@ specific metal, alloy, ceramic or the like. While it 

de tcue that rods or vires formed fros finely divided 

material bound together with # binder ef plastic or the 


onan ‘nite Bb ment ci Aantal 


een none ame el 
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Like, a8 mentioned above, vere ynown, the binéer 61d not 


take part in the spraying oF contribute to che coating , 
and merely served the purpose of maintaining the rod oF Oe 
vire in shape until fed into the heating £0ne. 

In the case of flese sprey powers, waile 
several constituents vere knows, the 
ip the tora of a power aiature of 
a particle 


powters formes of 
gene vere genecally 


the inéivicual constituents or, at best, 


none et th ia an a NOE ich ota 
‘ 


agprerate. 
Ose object of this devention is the epray.sg 


of the heat~fusible eaterial in & povel fors, waich allovs ‘ 


the obtaining of superior cesults. 
A further object of this inventica 4s « novel 


group of flaze spraying aaterisls. 
a 
; These and still further ed ects vill becouse 


seskinnt froa the follovins éescription gead in conjunction 


with the drawings 19 wnaichs 
Fig. 1 élapresmatically shovs s eross-section 


of @ grain of @ novel flee sprsy power ip aceorcance 


with the devention; 

Fig. 2 is & dtagramast le erosecsection of 
a further endodinent of a grain ef a novel flasc spray 
povcer ip accordance with the inavention; : 

Fig. 3 19 @ disgramatic crossesection of 


ap exdod! ant of a novel flane spray rod or wire is 


accordance with the invention; and 


, 
ee 
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t s97 
Pig. & shovs an elevation of a further endodic 
went of a novel flase spray rod or wire in accordance with 
the irrention. 
In accordance with a brosé aspect of the invene 
tion’ the flene spraying is effected with the miterial being 


sprayed in the form of @ povcer, the individual grains of 


which are in the form of a clad composite consisting of 


puclet and at least one coating layer of a different matere 
dal which will synergistically act with the muclet is the 
proecss. 

Zach grain of the synergistically clad coepose 
ite povisrs may also be in the fora of a cucleus vith two is 
or voxe Gifferent coating layers vhich will synergistically 
act vith each other and) or vith the melevs. 

The synergistic action of the ecating layer 
«LN the pucleus and the coating layers with each other, 7 
as the case esy de, aay manifest itself as a cheaical er 
physical action or both, ané msy appear in the heating zous 
and/or along the path of travel to the surface to be coated, 
oe at the sprayed coating as sprayed, or after & subsequent 
createent such es a heating or fusing operation. 

The synergistic action between the nuclet and/or 
the coating layer er layers may, for exasple, involve the 
physical or ehenieal generation of heat by exothernic reo 
ection in the heating gone, eiong the path of travel te 


the target, or on the coated surface itself, so as to 


— 


eae eke 


ee ae 8 te 
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dveresse the therue’ ‘efficiency of the process, até te the 
bonding of the coating and/or produce results end effects 

by this Jn site generated heat which cannot be achieved by 
the externally supplied heat. The synergies resulting in * 
the exothernic resection aay be caused by the vt!’ ization 
of two cezpovents which will ecedine at the icozeratures 
ievolved to fora # material with a melting point higher 


then that of either of the constituents, with 8 a‘ asicere 


able release of heat, by the use 


chenieslly conbdire in exothernic 


where one acts as an oxidizing and the other 6 recxcing 
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6. coxponer*® waich wil 


reaction, ec icf exarple 


agent, or by the use of components which wili dissolve _ 


together in generation of heat or the like. 

Thus, for exezple, one ef 259 coments asy 
be a nickel-containing co=ponent and the other a: ef) ame 
containing cosponent vhich will ecebdine under the sprayicg 
conditions to form @ nickel-ealuainus interemetalife tom 
pound with an exothermic reaction. Similarity, one oc the 
components sey contain the elusimes and the other entioony, 
ealeius, cobalt, lanthamre, Lithive, manganese, aickel, 
palladiua, praseodyniua, éysprosiua, oF a conbination 
thereof which, upon coabining during the spraying, fora 
a higher selting point cor ound with the generation ef 
heat. Siallarly the elad-cosposite x ler aay be @ com 
bication of nickel with elesental phosphorus, silver, coppets 
eluzinus or the like, which will combine in exzothersic © 


resection. 
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‘The synergistic action may aiso involve @ protect 
ive effect ef the coating waterial on the suciel oF é lover 
coating layer in orcer to prevent lose oF destruction of 
this under-nsterial end allov the spreying ef the conbdinae 
tion. Thus, for exemple, nickel mey be coated on nickele 
phosphorus, nickel-bores, er tie like is orcer to prevent 
loss or destruction of the fluxing sgent and allow the teven 
tion of a self-fluxing costing, 88 for exasple in the “sprey- 
veld process.” 


The synergiss easy alse involve a bonding effect 
4a oréer to allow @ gatisfactory donéing on & bese of 


epreyed eaterisis which porsalily present Ponding difficulties, - 


as for exexple the syvergis= of @ eatrix metal, ouch 65 aickel . 


or cobalt, with a herd or refrectory saterial,such 88 tungstes 
earbice, A103, dLesonds er other hard gens or the Like. 
ponding to the base or substrate being coated 

mey also be aided by the synergistic action of exothernic 
reaction, es for exazple in the case of nickelecosted siuaicus 
powser.. 

| The synergistic effect msy also involve the come 
piping of the co=ponents to fora a third component, such 88 
a cozposné or alloy oF intereretallie cowpound desired a8 
the ccating constituent. This easy involve & dissolving 
tosether ef the components, alloying the cozponents, or & 
chenical reaction betvecs cosperents vnieh sy te endotherale 
in nature if sufficient heat is available for the process. 


& 
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tion of exsoniacal solutions of nickel end eruniun 


The powder particles may be in che form of 
pocleus with a single ecatirg layer, or mey be in the fora 
of @ mucleus with a rultiple moder of layers of the saze 
or different eaterials. 


The clad sautede im ecvoréance with the inven 
tion may be formed in ary krown or denired warmer and ‘ 
preferably by the known chenical plarizg processes ia 
which # coating material is deposited on @ sced or pucleus 
of encther material, or in vhich multiple layers o:: variocs 
esterials are built up on the seed material, erin walter 


vorious saterials are co-deposited in a singte leyer on 


dd 


the seed material. 


A preferred usde of forming the clad powders ° 
dovolves the depositing of a wetal from a solution by 


> 


r-"setion on @ seed or mucleus, such as the hydrogen reduce 


sulphste on a seed puter catalyzed by the accition of 
anthraquinone. It is sieo possible to form the coating 
by the use of other known coating processes, such as 
coating by vapor deposition, by the therzal ¢econposition 
of netsl carbonyls, by hydrogen reduction of metal halide 
vepors, by ther=al deconposition of halides, hyérices, 
esrbonyls, orsencenetals or other woletile eczpounés, oF 
by displscenent gas plating end the like. 

The clad powders for this invention should 
have the gencral over-all shape and size of conventioral, 


Clase-spray povcers, end thus for exasple should have & 


of- 
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gize between -60 mesh and 43 microns and preferably 140 
and 410 microns (U.S. Stancard screen gesh size). Most 
preferably the power should be 48 enifors as possible is 


grain size, with the indivicusl grains not varying by sore. 


than 259 sicrons and preferedly 75 microns. 

Depending on the perticuler flece sprey process end 
the desired purpose, the clad powers exy be sprayed per 
ge or in coadination vith other different cled powers, OF 
in cozrbination with other eonventionsl flese spray powers 
or powder components. 

Fig. i élesrermatically shows an exdodinent of 


. @ Clad power having 4 cucleus of elusimm and & soatiag 


of nickel. 

Fig. 2 shows 4 gultielayer powder of atekel and 
copper on nickel-beron. 

While the povcers are preferably sprayed, 88 euch, 
in a powter-type of fless spray ge, it 1s aleo possible 
to cosbine the sane in the fora of a wire or rod, using 
a plastic or sintler binger viteh decomposes im the 
heoting zone of the gun,0F, in certain cases the powders 

y be cospected and/or sintered together in the fors 
ef @ rod or wire. . : e 

In the limited case vhere the synergistic action 
of the cozponents involves an exothsraic reaction . 
for erazple, the condination of nickel end eluai..s ta 


fora the nickel-glusim= inter-netallie eozpouncs, the 


oo 
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spray waterial may comme a fora ether than the eled powler 


} 
i 
4 
i 
‘| 


avé my, for exexple, be in the fora of a sattable acorezate 


or a composite wire, such a8 4 wire having a coating sheath 
} of one material, such as nickel, vith & core of the other - 

eaterial, such as sivaimm, 69 stvwn in Pig. 3, OF wire 
_forned by tvisting together ané rolliog seperate wires of 


components ,such a8 nickel and alunirus, as shove 4n Fig. 4 


eel 


Various conbinstions ef other exotherateally-reseting come 
ponents my of course be used in the fernation of euch 

| : wire, which exothersic reaction will substantially .con- 
tribute to the heat econoay of the flane spraying end my 
even show solfetgnition charecteristics when fed through . 


the sorsy gun. ; 


The following exanples are given by way of 


dilustration aod not Lisications 


ryrav7 © i ° 
ee 
| As alumimm povier having & particle size 
4 : between °140 mesh and 4325 aesh (0.8. Stencerd 


gereen size) is costed with nickel fs the known 


mite at 


mamer by the hycrogen redx- tice of en emwn- 


dacsi solution of nickel and exsonius sulphete, 


using anthraquinone as the costing catalyst. 
The reduction is effected at a texperature 
betveen about 320 ené 350° F. in @ weechsnically 
i szitated autoclave usirg solutions containing 
49-50 grass per Liter of nickel ané 19-490 
grass per liter of (2,950, ard 20-0 gress 
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per liter of ml. About .2 gras per liter of 
anthraquinones is uscd as the catalyst and the 
autoclave is pressurized with hydrogen at @ 
presture of ebout 390 lbs. p.s.i.g. After the 
nickel solution is dcpleted and the aluainum 
coated with en initial coating of nickel, the rw 
solution is ¢ischarse¢d from the autoclave and 
replenished vith « fresh solution waich secé 
pot conteis further azounts cf the anthraquinones 
eostirs catalyst, as the initially forced nickel 
coating in itself acts as @ catalyst. Tie 
cycle is continuously repeated until @ co=posite 
powder is forced containing about 16 to 18% by 
weight aluzinus end 04 to 82% by weight of nickel, 
and @ size of -19 to~270 aesh. 
The powder this formed is fleme-sprayed 
on a aild stecl plate which has been surfacee 
cleaned with esery cloth. The spraying is 
effected at about 7 inches free the plate, a 
using @ powler-type flece-spray gun as described 
in U. S. Patent 2,961,335, issukg Novecder 22, 
1960 and sold by Metco Inc. of Westbury, Long 
Island, under the trace nene of “Thermospray” 
powder gun. The spraying is effected at « 
rate of 6 to 3 ibs. of powler per hour, using 
aah ges es the fuel at «a pressure of 10 


p-8.t. and @ flow rate of 17 to 25 ev.fc./hr. 


elie 


en ne aS * 
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Matlin sO 


_ pase as a dense, high quality costing woiech 


‘. bullet up in this manser. ‘The costing may : 


. yndereost, or to even grester thickness 68, 


‘ 7 sitnout the coaventional surface preparation ~ 


- good bonding. The coating foraed from the 
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ané oxygen as the oxidising 928 et a preseure 


of 12 p.s.1. and a flow rate of 29 te 35 os. ft. faz. 
The nickel costing and the sluniaum base 
ecabdine in the beet of the fleme with e strong 
_szntheraic-setion, foraing @ nicke} slusicus 


inter-netaliic compound which deposits on the 


exhibits self-bonding characteristics. A 
coating layer of .002" © .006" chickness is 


be used os @ dbase material for epraying ef 
further layers of <ifferent metale or the 


Like and serves as en excellent interaediate 
bonding Layer. pons a 
The coating layer may also de built up 
to a greater thickness a6, for example, OP 


.004" « ,008", for use 68 an oxyged barrier 


for example, .020" © 060" or thicker a8 & 
wear-resistant - oxidation-resistant surface. 
Due to its self-bonding characteristics 


the sprayed coating vill achere te a base 


or roughening, and due to the matural chare 


acteristics of a sprayed material, will allow 
further materials to be sprayed therecs vith 


ae . 
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molten metals, including self-flusing slloyt. . 


. show good potential as high Cemperature, 


rod may be repoatedly heated to approximately : 
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powter has excellent eoxidation-resistent chere 


acteristics even at high temperatures end is 


oxidising ateosp>. res, and will for example 


eliminate the oxidation of base eaterials, ouch 


as aolybdenus or the like. The sprayed coate 


fogs aay be used as @ iising in motalo-melting 


crucibles or molten metal-handling equipacst, 


and will not be wetted or penetrated by many 


Coatings formed of the sprayed matericl else 


weareresistant costings. 


When the example is repeated on @ oly? 


depum rod of 3/16" diameter, with a costing 


betwee v3" © 2010" thick, the coated 


20000 ¥. in air, vith a welding torch, and 


cooled to room temperature with so wisible 
oxidation occurring. 

Similar results may also be obtained if 
the composite powder contains 10 © 45% by 
weight of alumioun and 55 © 907% by weight 


ef nickel. ie : 
AMPLY ? 
ees 


Tuseple 1 is repeated with the epraying 


being effeeted in turn om the following 
bases and prepared in the following manner? 


el3e ° 


Low alloy steels and stainless steels, 


—— Stee 


” e@moqth-ground to remove surface contaainae 
tion; copper and copper base alloys, roughe 
ground or light-g: {t-blasted; ealusimm and 
aluminum base alloys, rough-ground or Lighte 
grit-blasted; magnesium, rough ground or 

oe i “ Lightegrit-blasted; and titenius, rough- 
i ne _ ground or light-grit-blasted, | 
E In each case when « further esterial, 
such as steel, alusina or the like, vas spreyed 
| over the coating in the conventional and well, 
} / : knovn manner, the sane was bonded with @ tev- 
acious bond, though if this material had been 
| - ee initially sprayed on the surface as prepared 
i im the manner indicated above, a satisfactery 
| bond world not be obtained, 
' 


TVAMTTS. § ‘ 
PR TE, OR 
The nickel-clad powder of Example 1 is 
1 an te. i 
si mized vith an Al,0, powder heving « particle 
“a : * gpize between 62 nicrovs and 10 alerons, ia the 
ratio of ebout 40% of the nickeleclad power 
+ with 60% by weight.of the teranic, The powder 
4s sprayed, using the gun described is Exe 


been surface-cleaned by smooth grinding. 
Spraying ie affected at a distance of about 


} i m . 
| ° a=xple 1, on a mild steel plate which has 
| 7" frou the plate at @ rate of about 4 to 8 


: 
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‘Lbs. of powier per hr., using acetylene at 


@ pressure of 10 lbs. p.8.4. acd a fi-w rate 


” o£ 17 © 25 eu.ft./hro, and oxyzen at @ prese 


sure of 12 p.s.t. ad @ flow rate of 29 © 


A seif-bonding cornet coatizg is forusdé 
which shoved excellent thermal shock-resistanee, . . 


hecdness, cbrasion-resistence, and which 


strongly inhibics4 ozidativa of the base. 


(Ie Le possible to vary the yerccaleyes 
SE the ceraate in the mixture betvecs $ and é 
85% in order to vary tha properties of the 
costing. With an increased aacunt of the 
dnter-metalife conpound im tas cerast coating 


foracd, the bor’ing and thernal shocke 


‘wostetaet ;opertics {‘nereased, whereas 


wits en ineroaseéd acount of the ceranis the 


. fKardsess end weareresiatant prosecties of 


the coating are lucreased and the therzal 
sepdyctivity ceereased. 
re. AS, & ‘s 
Examle 3 is revouted, ucing the fele 
lewing materials in piece of the siunious 


Zirconia, carciwe elveonate, negnesian 


ee 
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-wireconatr spinel, ceri oxide, hafnium oxide, 
‘ - gare earth oxides, solybéerue étaiitetés, 


turgsten silicide, chroalus siiieide, titase 


jong Rinattln =a Reda wre pikwecadl poarreme 


i : dua silicide, tungsten carbice, eitaniss 

PA, carbide aod chronius carbice. 

1 { In each esse an excellent coating waa 
forced. . 

VIALE S 


he nickelephesphorus power heaving, & 
size bstween 200 ard 325 mesh esd containing 


| 8 to 12% phosphorus is coated vith aicksl te 
: fore a conpositocclad powder having @ cize 
: betveen 140 and 270 mesh and containiog 20 
} ; . 


bo LOY of the nickel phosphorus nucleus and 
. Fe 60 to 802% of the nickel coating. 

: The powder is sprayed in the identical 

manner described in Exenple 1. The costing 


sane <than De te anew been 


|” obeetned 20 mechanically bonded to the base 


ew ie radlom aaa: 


oo ' and is slightly porcus. This coating asy 
: be subsequently fused by « welding torch oF 
a - furnace heated to fora & homogenous poree 
: : free coating welded to the bese eaterial. 
—VAVTT® 6 
a . 
: ‘ ; fo A nickal-toron powder is coated with 
. , nickel to forn a cusposite flaseospray 


‘ : “16> . 
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powder having # size between 120 end 325 mesh 
and contailsing 70 to 90% aickel, based oo the 
nickel boron. The powler was sprayed in the 
manner described in Execple 1 and « high 
quality of self-fluxing costing vas forsed. 
The costing is mechanically tonced to 
the base and may be sudsecuently fused with 


' @ welding torch or in a furnace to fora @ 


cense hozegencus, soneporous costing. thes 
applied to « resctive base materia}, eveh 
as wolybdemm, in a thickness of .006% to | 


2010" or heavier, the coating can be fused 


go the bese materiel by a torch or furnsce 


without, atwoschere control and below the ree 


erystallizations teapereture of pure molybe 


denum, and will protect the golySdenua base 


Axoa an oxidizing atmosphere at elevated 
tesperatures up te the melting point of 
tha niczeleboren coating. 


Dare] 

Metallic cobalt is deposited as a coate 
dag on zirconia pouder by the reéuetion of 
@ cobelt aie ce solution with 
hydrogen so ap to form a cobelteciad 2ircone 


da flaze-capray powder having a si-o betveca 


ale 


a ee 
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to 935% cobalt, based on the sirconia. 


160 mesh and 15 aferens-and containing 25 


The 


aaterial is sprayed in the manner cescribed 


in Evasple 1 on a griteblasted tese and a 


cermst coating is formed which shows exe 


cellent adhesion to the bese and which vill 


retard oxidetion of the base. 


The costirg 


furthermore has a high degree.cf hardness 


even at clevsted tezperatures, excellent 


shockeresistance and abrasion-resistance, and 


the metal astrix osterlal is evenly dietribe 


uted throughout the epplied coating. 


Ie is possible to vary the percentages 


of the ceranic in the coupesition betvees 
about 5 end 75% by weight ia order to vary 


the properties of the coating. With an 


dnereased acount of ceranic fp the cernuet 


coating, the harcnoss and vear-resistant 


properties of the coating cre eorresponde 
ingly increased and the thereal concucte 


ivity decressed. 


Conversely, with an 


increasing azount of the cobalt sutriz 


the toncing and shockeresistant properties 


ere increased. 


* 
«ila is eee en aaa —— 
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eg ee. 


. mierens end 10 microns is costed with r..cksl 
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A130, powder of a aesh size between 60 


, 
| 
| 


in the esnmer described in Bxesple 1 co pree 
éuee @ cosposite powder containing 25 to 95% 


Sed 


" ef the nickel based on the alunioun oxide : 


ené having @ particle size beteen 140 eesh 
ané 15 elicrons. The power is sprayed ia 
the acer der. bed ie Exnzple 1 on @ grite 


” Plasted base, and @ cerest costing {s forned 


wiuleh shows excellent achesion te the base, 


- @ high degree of hardness even a elevated ‘ 


texperatures, and exellent thermal shock — 
and abrasion-resistent characteristics. The 


_ wotel astriz is evenly distributed throughout 


the sprayed coating. 

Ts this case too it is possible te vary 
the percentage of the cerenie in ths composite 
detveen 5 and 75% by weight, end with en ine 
alien amount of cereaic, the hardness and 
wearerceiatant properties increase, whereas 


with an increase of the nickel, the therral 


conductivity, bonding and shockeresistant 


properties are inc-eased. . 
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4 : Inéustrial élanond powder heaving a size : 


between 120 and 4149 mesh was coated with 

 stekel ta tho mamer described in Exsple 2 

* so that the sickel-clad composite powder 
forced e~*ained about 25 to 30% by weight 
of the alekel, ber2d oo the dlesoncs. The 


ga aaetEr stone ow 


| . powder was spreyed in the esnner ceser. ded \ 
in Exazple 1 ca « steel Dace prepared by 

4 "ged. blast{ g, thus foraing en excellent 

hene c. tap in which the dlamonds were fisaiy’ 
{ , bonded is place. — 
\ | : cue 

{ ‘ | FXAMPLE ‘ _* 
i Cobalt-bonded tungsten carvide partic’: 7 
¢. thirp, anculer shape were coated «ri... 

pickel in the manner described is Eusmpie red 

so ee to sroduce a atekelecied Slase epres 
power having 6 pertiete sis~ hr teen pA 

avd 325 mesh and containing 20 tc 57% nickel .~ 


ee 


- based os the tungsten carbid: . Toe povder 
was sprayed in the esnner éeserised in Zee 
e azole 9, with the forcation of an excellent 
cutting hove or lap. The sharp angular ecgee 
of the initial tungsten carbdice were retained 


im the costing. 


Sinilar results were obtained when using 
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} « 
; : erystalline amosten carbide in place of the 
cobalt bonded tungsten eardide particles. 


yrs re 12 
pee 

: A wucleus of elenental phosphorus  ostetananl 

: was costed with nickel to fore & pickel-eled 

flase spray powter having Ps particle aise 

betveen 106 and 325 eesh ané containing 80 to 


98% nickel based on the phosphorus. The com 


posite power is sprayed with the flane spray 


gun ¢eseribed is Exezple 1 ou & steel dbase 


prepared vy Deh Cy griteblesting, using the 
spraying conditions 86 describes in Example 1. : 


. During the spraying phsphorus epabines with 


j Ave nickel in a0 exothermic resection, greatly 


t 

enhancing the therasl efficiency of the 
? 

o : spraying aod producing 20 excellent costing 
waieh has self-fluxizg properties. | Pa 


ee 


rar. 2 12 
A nickel boron powder 4s costed with copper 


Ca. and the copperecoated composite further coated 


wits nickel to fora @ compositerciad flame 
spray power having & particle size between 
. 100 and 325 sesh containing 63 to 672 niczel 
; ; and 26 to 322 copper and 2 to 10% boren by 


weight. The powder is sprayed in a powler= 


type flame sprey £uB oo ae lightly grit- 
blasted steel bace with the {lace spray gua 


e2ie 


ae ow ~~ 
nl 


= i Eel nathan aint mews 


stn Wie tee 


a . . : 4 
ne cali aons 0 oat nas icles aT 


_—_™ 


ms 
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aod method os denerided in Duaxple 1. As 

excellent self-fiuing alloy is foreeé, Vaich 
when fused in place by heating with an ecety~ 
lene torch, fozms @ dense coating waleh core 


responds in characteristics te eonel. 


rrecer = 2 


A aiekel toron power is ecated vith 


in Exeaple 12, proce 


chroaius end the resulting coated powder in 
ture coated with nickel so as to fera 6 Tiaae 
spray corpositecclad powder having 6 aesh 
size betveen 100 and 325 and containing 70 
te 20% nickel and 18 _» 20% chrome and 2 to 
10% boron by weight. The powisr is sprayet 
in the usnner Ceseribed is Zxasple 12, resulte 
ing in a self-fluxiog alloy coatiog vaich, 
when fused in place in the eanner deserided 


uees « high grece coating 


having characteristics siatlar to nichsoce Y. 


rrsvne eo , 


Rickelebonced 


titentus carbide particles 


having e size between 149 ané 325 aerh are 


costed with nickel, a8 écecribed in Lzanple 


1, 80 a8 to produce @ pickelecisd flase epray ‘- 


based on the titan 


Sout having @ particle size DSetween 100 and 
- 270 mesh and containing 20 to 50% nickel 


tus carbi¢s. The caterial 


. | E 415 
a ° 
4s sprayed ie che msnper described in Exazple 
1 on « bese vith surface reughene4 by grite 
blasting, aod @ high grate, vonced ecitanius 
earbdide coating is foracé im vaich tie nickel 
acts a6 @ mitrix binding eaterial. 

When properly finished ty grinding, the 
reoultant costing is en excellent hacd-fscisg, 
extrescly resistant-to-vear coating even st 

elevated tesporatures. 

Sinilear results ere obtained vhew using 
erystalline titaniua carbide particles ia 


place of the pickelebonded titaaiusa carbdiée 


‘particles. 


Copper powter is costed with nickel in 
the manner described in Exasple 1 so as C0 
fora @ nickaleclad conpesite Clase sprey 
power having & particle size betveen 100 
and 32$ mosh ard containing 66 vo 70% nickel 
based on the copper. Upon spraying in the 
manner deserited in Pusple 1 on a bese 
roughened by pritebiasting oF other moans, 
an excellent, corrosion end exicstion= 
resistant coatirg is forced. A sinilar 
costing is formed 1f the copper is repraced 
vith chromius in an enount of 15 to 25% 
chroaius baced on the nickel. 


e23< 
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Exar 16 
OSE AEE 


Molybdenua <isilicide puvcer is costed 
with nickel in thy aanner described in Exeuple 


ely Pee © oe eet 


1 so 08 to form a conzositerclad flame sprey 
power having « particle size between 1469 mesh 
eod 10 aicrons, and containing 15 tc 402 
nickel by voight hased on the cisilicize. 
The powler 1s sprayed with the f:sse spray 
gun described in Fxscple 1 on @ dese estertal 
roughened by grit-blesting. 

The resultact oxicstion-resistast coate 


l2g is very cense, dut =y be further fae 


see ete 


proved by sudsequent hest trestaent is « 
ecutral to reducing atmosphere. 


erate 17 
es 
Exseple 10 ts repeated except in place 
of the nickel, nickel phosphorus is used 
containing 4 to 12% of phosphorus. A sim 


§ 
4 
4 
a 
i 
, 
' 
i 
' 
} 


. flare coating resulted upon spraying, Mich 
however was self-fluxing. 


prernny, 18 ° 
XY 


Chroniua boride powder is coated with 
nickel in the cancer described in Exazple 1 
so a8 to fora a flicce spray porter heving 
a mesh size between 120 and 325 ané cone 
taining 15 to SCZ of nickel, bascd on the 


as cannons et eo heres valent ene tee ad 


Pe ed re oe eon etl Ae 


et used, as fusec, woods 


iat * 4 
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chroniw: borice. Cpee spraying 1s the asmser 


" deseribed is Brexple 1, a borics costice of 


high quality is obtained viiicd is resistant 


to vetting by eolten cetals, 


Silver solder poss. 19 coated vith atekc 
dm the eancer cescribed ip Example 1 so as to 
produce a nicielecled cozposite pouter heving 
@ size detuecs: 12C end 325 eesh and containing 
25 to $0% niczel based on the silver solder. 
Upon spraying in the manner deseribed in Exexple 


1 on @ bate asterial prepared by grit-blast’as, 


_ & lowefusing tenpersture, Gelfefluxing costizg 


is formed which, when sudsequently fused, fs « 
homogenous, poreefree coating securely fused te 
as base eaterisl. 

A steple aizture of poucers consisting of 
20 te 65% of thir aieckelecoated siiver solder 
and 35 to 8SZ of a carbide (Example 10) is 
eprayed in the manner ceccribed in Lxazpie 1. 
The recultant coating, when fusec, consists of 
anguler cerbice particles securely bonded ts 
each other ard to the base materiel. 

The fuced coating eazy be suitadly finished 


reresisting coatins 


fe article is 


by grinding for use 43 & 
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: to be used as 2 hone or lap, the sharp edzes 


"of the carbide inclusions constituting the 


abrading or cutting eres. 


podeeanete x] 

Titeniua is coated with sickel a8 
described in Exszple 1 to procuce @ power. 
having « porticle size betwees 109 and 325 

_ gesh end containing 10 to $0% nickel based 
en the titanius. . 

The nickel protects the titanius free 
oxidatios during storace.end hen spraying. 

Upon syreyicg im the saccer deccriicéd 
4p Excaple 1, on @ tase eaterial pcepered 
by eriteblastins, ths nickel ent titanius 
eonbice in the flace to fora @ corrosion 


resistant coating. 


rise ye 2) 

A clobius power is costed vith pickel 
dn the wener deccribed in Exeaple 1 60 a8 to 
fora @ cozposite nickeleclad flense spray 

: power heving @ particle size betveen 100 and 

325 meah and containing 5 to 40% by woicht 
of nickel beced on the nioviua. 

The nickel protects the niobiua fros 


oxidation during storsce and when sprayirs. 
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Upon spraying in the gsnner éescribed in 
Euale 1 on a base estertal prepared by grite 
blasting, the nickel and niobium cocbire in 


the flace to forn & eorroston-resistast astere 


fel. 
KUAILY 22 


A molyddenun povecr was coated vith 
pickel in the marmer deceribed in Exexple 1 
go as to procucs & nickeleclad flame cpray 
power having & particle size betveen 109 
acd 325 mesh and containing $ to 40% nickel | 


based on the colytdéenuz. 
The vickel protects the aolybdéerum fros 


oxidation curing storese and when spreying. 
Upon spreyins te the msenet described is 

Zxacple 1 on & bace estertal prepared by crite 

biasting, the nickel and colytéerusa cocbine 

in the flase to form & corrosioneresistent i 


estoerial ° 


en, 23 


A titanium borice pow-er was coated 
with nickel so as to fora a flene spre7 
power having & particle size betvecn 100 
and 325 cesh ent containirs 20 to S02 
nickel besed on the citenius borice. 

The nickel protects the titanius 


boride durins che Spray. 
' | 227° 


; [*. 


; Upon spraying is the manner cescribded tu 
4 a Exexple 1, on & dbase esterial prepered by grite 
blast ¢,a securely bonded nickel-titantus berics 


composite coating is achieved. 


evprome 94 
5 wae: ; 
| a A silver powder is coated with aickel se . 


as to foru @ nickel-clad flane sy Sy powder 


having @ particle size between 100 and 325 mes 


and containing 30 to 70% nickel based on the 
stiver. 

: Upon spraying in the sannert described ia 
Zxa=ple 1, on @ base eaterial prepared by grite 
blasticgs, the sickel and siiver coxndine in the 
flece to procuce @ new esterial voieh ie securely 

: bonded to the base and ts excslieot for use 48 
electrical contacts or the like. 
During the spraying hest was evolved upon 
the ecozbinstion of the nickel end silver, ine 
ereating the thernal ceonosy of the process. 


evecere e 25 
pean yee #3 
An eluaioun powcer is coppersplated £0 a8 
to fore a coppereciad Liane spréy powder having 
a particle size between 100 and 325 seth and 
containing 85 te 98% or 8 to 202 copper dased 


en tho siluaircss. 
Upon spraying in the cancer described is 


; 
: 
A | 
Pa: 
{ 
2 


° 
~ ‘ “ 
Se As ant en ARR IO! NS a es sim ange ats te ek Sane Soh mar Se 
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Exasole 1, on @ base astocrisl prepered by 


griteblasting, tae copper and alusinica cote 


“bined is the flass to fora a harder, 


corrosion-resistant alloy. 


errr 25 
A eilicon powler ves coated with copper 
so a8 to fora @ coppereclaed fle=s spray 


power havins a particle size betveen 10 


.and 325 eech axd containing $9 to 292 by 


weight of copper bssed on the silicon. 


Woon spreyins in the rarner ceseribed 


fa Exexple 1, on a base esterisl pressreé by 


eritedlestics, the conper end silicon ec=Size 
in the flere to form coatings of a raterial 


eonsiderebly coro inert than corper. 


Ee Fi) 

Telluriua powlcr wes coated with copper 
sn as to fora @ eczposite having a particle 
size between 100 end 325 essh end containing 
$0 to 60% copper Lased on the tellurius. 

Yoon spraying in the cernsr ceceribed 
in Txerple 1, on w& bso eatciial prepared by 
griteblasting, the corper and tellurica come 


bine to fora a nev eatcrial. 


Durins the sprayirs heat vas evolve 


<29e 


b. Seee erent es nce Sale ee om 
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upon the cocbination of the copper and tellurius, 
dneressizg the thereal: econezy of the process. 


fin povler 2c costed utth copser 80 £8 
to forn @ conperectad coxzposite fleze sprsy 
‘powler having @ mecca s2=0 tetween 109 ond 
325 essh and contsinirg 75 to 95% copner based 
‘on the tin. 
Toon spraeyins is ths sarner described io - 
fxasple 1, upon e@ tase caterial prezarce by 
’ Desi crsiaeitlocs tha conres enc tin —— is 
the fless to produce a ductile, eorrosione 


resistant coating. 


ovary 29 


= - 


Lead powder is costed with copper co 88 
to fora composite floss eprey power having & 
particle size betucen 109 ant 325 sesh end 
conteining 50 to SOL cooper bared on the lead. 

Upon epreying in the esnner deseribc? in 


Exexple 1, upon 4 baso neterial prepared by 


griteblasting, an ezeclient, lested copxet caterias 


ig deposited watch is suitable for use os a tesrirs. 


rece, 35 
a emainl 
whe nickelected flc=e szray pouter of : 


Ixasple 1 is eixce vith edout 20% by weisnt 


re e3de . 


years 


“ 


oO se 
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£ low pressuse polyctiylece powcer 
avout 212° F. into tre fora 


ext coldsé 


at a temperature of 


of a rod of 1/3" cia=etee. ghe rod is spraytées 


. 


using a conventicnsl were-ty7e flece sorsy o-3 


eold by tictes tac. of Vestbury, LenS Islas¢, 63 


the Msteoetyze 425 Cm The exreyins 18 effected 


with sestylc29 3% 8 pressure of 15 p.8-4. and @ 
flow rate of (37 es. ft./nr. vith ozycen 83 oxi¢e 


{zing g28 at & prescuce of 33 pe8.i. anc 8 flow 


vate of 75 cu.ft. firs with aie as a biast 228 


at a pressure of £9 9.8%. snd 8 floes rate of 


25 ca. ft./aia. Ts esd eoatsag grodsces 2s 
procuces in Lxsczpie 1. 


sixtier to tus eccting 
ovynt= 31 
The nicslecles 62929 e7F87 powser of 


Zxasple 10 is eoxtactes eré sintered in the 


fora of @ roe 2125" in Clenstes. Tes roc is 


sprayec, USins & conventiors’ wire ty7s flese 


errey gen cole ty Meteo Ire. 82 the Mstecetyze 


bZ Can. Tne sproyire +8 effected vi 


at a presture of 1S p.S.i. ard 8 flow rate of 


37 cu.ft. fhe. vi 


at e@ preesure of 35 p.8.i. endo flow rste of 


75 cu.ft./or. Air is uscd es @ blest ces Bt 


a prescure of 55 p.O.i. ace @ flow rate of 


29 eu.it./sin. Toe erd cestirg procuccé is 


sinilar to tus coating P 


e3le 


e 


th seetylese 


th cayzen 86 the oxiciziss ces 


soduced in fxssple 10. 
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erm 2 

A vire .s forced by encseins a core of 
elusicua in a tuts of nickel ex! Ccreving to 
a size of .125" in claretes plus or winus 2092. 
Tic vires eortafns 87 to 84% by weicht of 
nickel bosed on the alusines. : 

The wire {89 enrayed, usics a conventional 
wire type flace sprsy gun cold ty Mtco ine. 
of Werttury, Long Tclenc, es the Mctcortype 
2 Cun. Spreying is effected with acetylene 
at @ pressure of 15 p.c.t. and a flow rate 
of 37 cu.ft./nr. with oxyzen as the oxidise 
tng scs at a pressure of 38 9.8.4..are a Tow 
rate of 7 cu.it./nc. Air is used as a blsct 
£28 et @ oressurc Of Ss 7. 8k. er’ a fZlov 
rate of 29 cu.ft./sin. Alter initistion of 
the evother-le eexbinstlon resection et the 
msitias wise tis, the floes of furl ard oxice 
isins g33 nz bs Cracttestly recuced, tus 
utilising the heet of resection to até in 


molting the spray ssterial end contributing 


! 
{ 
i 
3 
4 
) 
{ 
4 


to the overeall ccorozy of the process. ‘The 
emt costies prozcece is tinties to the coste 


___ ng produces in Srecste 1. 


ee 


etaller results ere cise ovtsines usits 
$5 © 99% ty wele:s cf mic:st fn ths wire. 


e32- 
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. 


eucoree 23 

A caccocits wire %5 foraed by wittirg szcive 
4é332 wires of niczel ers civalrus ers oreeity 
the seve to 2 thickness ¢f 125" plug or sires 
022", ‘The «ice concrins &2 to e47 sy veishe 
of nicvel based on ce eicurs. The wire £8 
eprayed tm the rarnce deserited in Crssyle 32, 


with édertical conéitions end costing roculting. 


A ecolfeficxizs sliveresolcer pomccr cone 
taining 15% eflver, $= phosphorus end COZ copret, 


as costed vith correr so 8& to fora a comsos.te 


flese sprey qovter tevirs a particle size tetv.en 


109 and 32% rech end containsns 29 to Sum corzct 
bared en the elivereso°%-2t | 
Yoon sorayirz 40 the nesner desesid2d in 
secale 1, on a base esteriel grepared by S2cnt 
eriteblesting, en excelient, lov ssitirg point, 


selfefivxins elloy ts dcposited. 
SS 


ees 


Txerple 34 ts repstes except pic.el is 
used in piace of tho eonper. fintler results 


ere obtained. 
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A sicple mixture of powers eontsining 10 
to 25% of the conposite nickel © nickel prosphorus 
powder described in cxc=ple 5 and 75 to 90% of 
copper or copper alloy powcer of the kind known 
es “Zverdur" is sprayed with the gun end spray 
conditions descrited in Exe=ple 1. 

The costing es deserited 1s mechanically 
bonded to the base material and slightly porous 
by rature. It cay dbo subsequently fused by 
torch or furnace heating to fore a honozencus, 
poreefree costing voided to the dbase material. 
After fusion the coating is a fairly herd, 


corrosioneresistent, welded bronze overlay. 


Frseer_®_ 37 
pe A 


zxazple 36 ie rencatec, using, however, 


the conposite nickel © slros;horus poweer 
deseribed in Excaple 21 in place of the 
nickel © nickel phosphorus power. 


Connarebdle results are obtained. 


TEMPS 28 
=—. 


i A esleple nixture of powers containing 


69% of the coazosite prvder as Zescribed in 


ined a -«, 


Exscole 6 and 31% pure copper power in the | 
particle size ravce 140 ard +325 cosh is 
sprayed with Che cen as descrided in fxa=ple | 
1. 


° 


The coating as applied ary be 


me eager On winter wie Mie ae 
. 


ll 


© 


apa ne ee? 
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sudsequestly fueed without ateospisre ecntrol, 


* to fora @ hescycrous alloy fused to the tase 


eatcrial, sich corseszet<6 sf characterist.cs 


tO EOMmes. 


ef the cozposite powcer a3 deseribed in Exexple 


6 acd 19% Of pure chronius powder in the particle 


' 4 3 size ranze °149 and 4225 mesh is sprayed vi 


A sinple nixture of powders containins 8it 
4 » , the gus 6s described in Exss7te 1. | 


Sha coating 33 apoiied may be cudsequentiy 


. fused without atmosphere control, to for 8 
hon0s3n0us alloy fuced to the bese eaterial, 


Py : 
whieh corresponcs in characteristics to Kichroze ¥. 


See ie ce hee 


2 exerts 40 
——— 
Exszple 9 is repeated except in place of ‘ 


the nickel, nicksl phosphorus v3 useé contains 


nintnntestininen tonne 9 mR Tone 
e 
ry 


resulted usos spraying, watch however wae self 


incase 


fluxing. Fusion purding of particles to each 


other and to Ci base ¥a8 accozpliaed Sy 


fusing tne ariied costing. 


revert GL 
bee 


The costed dia 20 poner of fxzazple 9 is 
. nixed vith ntczel-ceated silver colder rower 


| 
; 
| 
ing 6 to 12% of phosyorus. A einiler coating 
| 
| 
| 
: 


‘ a3$eo 


nee 


: 
? 
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of turyzle 19 tp the yroportion of $0 to 75% 
einw-d to 2S to 53% mate x raterial. 

Tne aixtera es encayed ‘n the uanrer 
described fn Rxamzpio 1 ard the ¢a2sit sube- 
seqsent:y fused. 

Tre resultant coct{ny was & dense, pores 
free coatizg fused to the tese material in 
Waich the disnonés vere securely sxciored by 
the low seit’ns point, gelfefluxing catrix 


metal. 


weave 2% 
” perenne ment 
framls 14 ¢s rencated except in place 
of the nicl, sickel pinsswrus is used cone 
teinirg 4 to 12% of pas;horus. A sistlar 


costing recsitc’ wich, hosever, was selfe 


flu.irs. 


ewagoe 4S 

A siltcon oowter having a particle size 
betvecn 149 end 325 vech is eosteé with 
polytcercs in the “rewn carser ext a COO 
posite powcr 28 forceé containing, etnut 33 
to 39% ty wight of siifcon and about 61 
to 65% by wefynt of solytdenua, and @ size 
of 109 to 270 mech. 

The powecr thus foraed is flereesprayed 
on a dase esterial which has been prepared 


o36- 


Oo 
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by ligate griteblasting, 4m the sancer cescrided 


: in Bale 1. 
Ths solyt¢em3 costing end the silicos 


base <o=dine in the hest of the fle=s, forairs 


@ colyWens silicon intereestallic wich 


éeposits on the Saco a8 a dense, hich quslity 


coating waich exhibits excellent resistence to 


oxidation ot elevated tesperatures erd will 


ros ezidation. i 


protect the base erterial £ 


4 


some £ 


| 


* A eolybddermm posicr having @ particl size 


‘ range detvoen 140 a=4 “37 sash is costed with 


silicon in the knows morocr end @ cozposite power 


1 ts fores4 containing about 35 to 39% by weight of 
gilicos acd about 61 to 65% by weicht of wolyd- 
denus, and a size of 109 to 270 essh. 

The poveer thus foracéd 1s fleze-sprayee o3 


@ base estericl wiieh hss been prepares by Licht 


gritebdlastirc. The spreying is effected at avout 


five inches {roa the plate, using & power type 


ples=a flens-epray Cun sold by Motco Inc. of 


Westbury, Lore Islend, “ew York, urcer the trece 


pene of Tyre 1S Fles= Yls=s Cun. The sprayizs 


is effected at @ rate of six to nize 1bds. of 


power per hour, 
ges at @ preccuse of 
o, weirs eryem 88 the powscr 


using erscos CAs &8 the plers3 
100 p.s.i. ard @ floes rate 


of 110 ev. ft./or 


eerrier cas at 109 p-s.i. end @ flow rate of 


o37 


ee 


ellie: SR ths tn el a i te 


ee ee 


at 


7 ee ee 
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11.5 cu. fe. /or., using a Yo. 3 (pointed) elece 


troce erd No. JR Argon nozzle, end usirg arc : 


current of 559 scrores at 45 volts. 


The molyt¢smcs base ard silicon coatirs 
condine in the hsat of the flecs, fcraing a 
eolytcenus silicon inter-xstallic which Ceposits 
on the base as a Cense, hish quslity coating 
Walch exhidite excellent resictesce to oxidation 
a ‘ at high tespcratures and will protect the base 
eaterial fron oxidstior. 


everss. 5S 
A silicon poulor haviss ao particle size 
detveen 149 ard 325 cosh is costed vith 
j chronius ip the irown ainrer, and @ cozposite 
power is forzsd containing edvout 43 to 85% 
° ehroaius ané 15 to 52% silicon by veisht and 
a@ size of 100 te 279 cesh. 
ra : The powder thus forzed is flene-sprayed 
on @ base esterial which hss been prepared by 
light griteblasting in the msncfr describes . 
in Zxasole 1. 

The chroaius coating and the silicon base 
eosbine im the heat of the fleze, forning «@ 
chroalus-silicon intereestallie which deposits 
oo the base ss a dense. high quality coating 
waich exhibits excellent resistance to oxicstion 
Bt elevated tesperatures acd will protect the base 


Pe eatorial from oziéstion. 


e e37}-— 
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hb eeebii works tein 6 emtits size dete 
ween 140 and 325 wch is coated with silicon in the 
knove ecnner, er¢ a coxposite power is formed con- 
taining about 48 to 85% chronita and 15 to 522% 
Silicon by weight ard @ sise of 100 to 270 acch. 

Tho power thus forncd is flezs-sprayeé on @ 
base material wich has been prepared by lisht crite 
blasting. The spraying is effected at atout five 
toatinn from the plate, using @ powder type plasc=3 
flane-sprey gun sold by Metco Inc. of Nestbury, Long 
Island, Mew York, un¢er the trece sano of Tyre 1D 
Plassa Fleme Cun. The sprayiog is effected at @ 


rate of six to nine lbs. of povter perhour, using 


-ergon cas as the plecas ges at a pressure of 10) p.s.f. 


and a flow rate of 110 eu. ft./he., using arton as 
the power carrier g38 at 102 p.s.i. enc @ flov rate 
of 11.5 cu. ft./nr., using a Uo. 3 (pointed) electrude 
and ho. 32 Argon nozzle, and using arc current of $50 
experes at 45 volts. 

The chrocius base ard silicon costing co=>ine 
im the heat of the flase, forning a chrontus silicon 
inter-eetallic wiich deposits on the bace as a Cense, 
high suality coating which exhibits excellent 
resistecce to o«ication st high teazeratures and 


will protect the base eaterial from oxidation. - 


~~ ne 
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EYAMTi®. 47 


A zireontwa power heving a particle 
size betveen 149 and 325 ec2sh is coated vith 
chroaius ‘= the knove mimer and # co-postte | 
power is formed containing about 47% 
gircontun ené 53%, chrosius by weight and 
a@ size of 109 to 270 mesh. 

_ The power thus formed is flane-sprayed 
on a base material io the manner described 
in Ixacple 1. 

The chroniuse coating and the girconius 

base cocbine in the heat of the flane, forning 


 @ chromius ‘gireontus interemetallic waich 


deposits on the base as @ cense, high quality 
costing which exhibits excellent resistance 


to oxidation et hich tesperatures. 


) ides citiaialiaae Wile 
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ch peach 43 
A titanius power havirg a particle sin 


range betvecn 149 acd 325 octh is coated vith 


‘ chroatius in tho kmovn esrmer and @ coxposite 
? powder is foraed containing about 35% chroatus 
ané 65% titanlua by weight and a size of 100 
- to 279 ash. 
ia The power thus formed is Slene~spreyed 
e . @p @ dase astertal wich has becn prepcred by 
‘* Uighe grit-blasting tp the menner described 
.* tp Example 2. 
The chroaius costings end the titestus 
base cosdine ‘a the heat of the flare, foraing 
a chrontus titasius inter-metallte wilted ceposits 
on the Sase 63 & dense, bigs quality costing 
. which exhibits excellent resistance to oxice- 


tion eat hich te=peratures. 


over ©. £9 


A titentus preter beving a perticle eize 
range betveen 140 end 325 mesh is coated with 
silicon in the known eceormer and @ composite 
powder 28 forced contsinirs about 33 to 652 
titaniua and 35 to 65% silicon by weight and 
a sizo of 100 to 270 eesh. 


The powder thus forned is flanessprayed 
op @ base mitericl which has been prepared by 


light grit-blestirg. The spraying ts effected 
. at abdout five inches froa the plate, using « 
‘ 239- ° 


inne ec See 
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powder type plasma fleme-spray gus sold by Metco Inc. 
of Westbury, Locg Island, Kew York, unler the trace 
nace of Type YS Placca Plese Gm, The spraying is 
effected at a rate of six to nine ibs. of powcer per 
hour, using srcon ras as the plesas cas st & pressure 
of 109 p.s.t. and @ Mov rate of 110 ew. ft./hr., 
using argon as the povder carrier £48 at 100 p.s.t. and 
a flow rete of 11.$ cu. fi/hr., using @ No. 3 (pointed) 
electrode and Mo. 3R Argon nozzle, and using are 
current of 550 axperes at 45 volts. 

The titanium bese and silicon costing cocdine 
in the heat of the flene, forming @ titania silicos 
inter-motallic vhich ceposits on the base a6 @ <cense, 
high quality coating which exhibits excellent resistence 
to oxidation at high tex=peratures and will protect the 
base material froa oxidstion. 


Freres $9 


-_-——— 


. cnet 

A éysprosiua povder having & particle size 
betveen 140 and 325 ezch is couted with alucinus fe the 
knows manner and a «<o=posite powder fs formed contain- 
ing 60 to 75% ¢ysprosiun and 25 to 40% aluainus by weight 
and @ size of 10) to 270 cech. 

The powter thus formed is flane-sprayed on & 
base material vhich has been prepared by light grite 
“blasting im the eanner described in Exe=ple 1. 

The alucinus coating and the dysprosiua base 


jeonbdive“io the heat of the flane with # strong exotherni¢ 
} . 


‘action, forming « dysprosius alusinus inter-netallic 


compound which deposits on the base as @ dense, bird 
* 


quality coating which exhidits excellent properties at 


high tezperetures. 


o., 
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? e 
Ev. Le St 


A lantham=: power having « particle 
@ize between 149 and 325 mesh is coated vith 
aluninus ip the known eanner and @ conposite 
powder is formed containing 70 te 75% lane 
thanus and 25 to 302% aluatous by weicht and 
@ size of 100 to 270 mesh, 

The power thus forued (9 flanecsprayed 
on a base eaterial which has been prepared 


. by geiteblasting im the manzer deseribed is 
Zzaspie 1, 


eb tn itn = ty scncetine aoa a Seance 


The aluafoum coating and the Lenthasus 
base condine in the heat of the flene with @ 
strong exotherale action, forming es lanthanus 
aluninus loteremetallic eonpound vaich deposits 


on the bass as a dense, high quality coating 
which exhibits excellent properties at high 


temperatures. 


PYAVTES $2 
DR OR Ld 


| 
' 
: 


A chroaius powéer having @ particle size 
betveen 140 and 325 mesh is costed vith elune 
: ieus is the knovn manner and a cozposite 
powder 1s formed consisting of 6 to 62% 
chroaiua and 38 te 40% aluninus by weisht 
- and a size of 100 to 270 mesh. 
The powder thus forest ie flane-sprayed 
oa @ base materiel witch has been prepared by 


grit-blasting in the canner described in 


Ale 


te 
a 


2 
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Zzarple 1. ‘ 
The alusines coating anf the chronian 

dase combine in the heat of the flare vith a 


rie strong exothernic ection, forming = chroaiua 
alvaime interenotaliie compound waich ceo 
posits on the base as @ conse, high quality 
coating of very high moltin= point od 
excellent exidationsresistance. 


© 2 “ene, 


EXAOLE 53 
ADA W TATORED 


Example 52 is repeated except that 
the composite powcr is formed with an 
alunimss core ané chronius coating. Idene 
tieal results are obtains?. 


DUPE 54 
eRe eC AAT RIT AENOO OES 


The nickeleclad alunimm coupesite 
powder of Exacple 1 is nixed with cobalt 
bonded tungsten carbide particle power 
having a particle size range of «1° sesh 
410 alerons, and preferably 140 +325 mesh 
in proportions of: 

a) 80 woicht percent tmesten eardide 
t °20 weight percent of the cecposite, 

b) 20 weight percent of the carbide , 


to 80 weight percont of the composite, and 


c) proferchly $0 weight percent each 
of the tungsten carbide and composio. 


siete + aie 
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The powder eixtures are each 


flenesproyed on @ mild steol plate viiech 
hes been surfece elemoéd by grinding o 
vory Licht sanc-dlast cleeains. Tae spraying 
4s effected c= soout 8-9 inches frog tre 
place, using @ poweretype fleneesatey Tm 
es eoseribed in U.S. pateat 2,952,335, 
4seuin; Yovexbor 22, 1950, ad sold by ° 
HHoteo, Inc. of Vasiury, Long Teland, hev York 
under the tra¢cne=s of "Therao-Spray™ power 
gun, Tho spraying is effcctcd at a rate 
of 6 to 10 lbs. por hour casing ecotylene 
£68 as the fuel at @ prossure of 12 pst 
end a fic: rate of 20 to 30 evdie fect per hour : 
and oxygen as the oxidizing ges at @ prossure 
of pst end a flow rate of 30 to 40 cube 
foet por hour. 
The nickelealuaimes coaposite powdse 
in the mixture reccts exothormica) , in the 
flame to provide the golfedoending propertics eo 
of the nixtice end, being fully molten oa 
impact with te substrate, becosss the matrix 
which sccurely binds the tungsten ceroice 
parcicles tozother in the coatins. on 
Used as sprayod,or finished by 
proper grincing procecure, the resultent 
coating is of a hignly woareresistent coating 
nsterial, eyplicchle to vir wosily a.y d2s0 


eateriel and not subject to the Linitations 
wie a 


1. =. 
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of the previously used velf-fluxing alloy 
matrix neteriols viich cust te fused at 

|; . epyroxinatoly 1599°%. 

| cate $s 

‘ Execplo 54 is repeated except that 
| < 4n place of the race of tungsten eardice 
cobalt power crains uscé, eodalt-vonccd 


tungsten ecrsico czains with lone cobalt ‘ 
content and shorp, enaler shepe are used. 
Tao powcct “es ‘gpreyeé in the eamnet ) 
described in Exccple 54. The cherp, cascler 
edcos of tho initial tungsten cardice particles 
were retained in ths coating. 


ewer See ect See na 


ho deposited coating Bay be eee 
finished by crincing for use a8 @ woate 


ee 


resisting costing oF uscé es Coposited where 
tho costed article ts to be use¢ as @ hone OF 
leo, the sharp ec239 of the carbide inclusions 


constitutias the chrading or cutting ecscBe 
LUO 36 
: PAA ALA LL EE 


Lucsple 55 is repeated exccpt that 
in ploce of the. cobelt-doaced tungsten cardice 
es grains described, tus niczelecled tamcsten 
: . carbide greins doscribed in Ixeple 10 wore 
: , sudstituted. 


we oe ” 


< 
4 resistent, herd eurisces 
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ene EES 
qThe niczolecl=d aluaimes 0<2708/.te 


deseribed in Lxe-plo 4 is cicsdé wits 8 eoludisa 


(aLodir) povtsr of size do 
microns end prefercoly @140 +225 cash in tho pro= 


portions of 60 solsnt per 


qveen ©1209 2282 end 410 


cent of ts nickele 


alain comos its. 

qho pouter aixture is sprayed fa tho 
eemnsr doscribed in Tzeple $4. The resultant 
‘ns to a wits variety of 
gu>setrate eaterisis ead vaca properly finiched, 
by princing oF other msans is & highly were 


resistant, herd coating. 


coating 18 gelfedoct 


pu:rw 38 
eee 


The nickoleclad eluninus cecposite 
1 is nixed with a coly>tcmm 
0120 eech end 419 alicroas 


ésserided in Excnpie 


powect of a size betvccn 


end profercoly 0149 4325 cech in the proportions 


of 65 woicht percent molydécmss to 3§ woicht 


porcent of the nickolesiv= ims corpo ite. 


Tos poucer aixture 4s sprayed in the 


eennct described in Lzemle S4. Te resultant 


coatings is soifedcaucing to & vido verloty of 


s->etrate ectorisis oé Vea properly finished 


by printing oF other memes prescats & hisvly 
woer~ 


e LS 


+ 6 tae 
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EE an EEE, 


Yaris £4 is repeated except in 


- place of ths tocsica esrdico, other 


cerdides euch c3 titeniim eardice, teatalua 
cerdiés, colicdiss cerdids, chronius cersics 
end nixtures of the various carbides ere used. 


HyIcis co 


Ce eee 


The nickeleclad eltaim:s core cocposite 
from Exeple 54 is nixed with aluzins power ~ 
in the ech size renco ©1099 4325 mech, end 
preferebly in the 170 4525 scsh size rence 
in the prepozticas of £0 volcnt perccat nickel 
eliminiss cocposite to 20 woicht perecat 
elioin=. 

fhe mixture was ¢prayeé in the mcmor 
doseribed in Example $4, The coating es ccposited 
consists of en inti=ate mixture of the flass- 
reseted nickel aliminitcs end alvainus escurely 
bonded to tho base end particle to particle 
within the coatins. 

Upon heat treating in the te=perature 
rence 1250°P. to 15C0°F. in reducing atmosphere, 
éry hy¢rozea for instance, ths nickel alunini¢ce 
ené alimimm co-dins to fora @ ccrse, honolcnous 
costing faced to the dace material wtaich esa : 
be used for"cathodic™ protection of iron end 


steol ewjcct co water cd eclt water corrosion.. 


Ge 


| 
{ 
bs 
} 
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Pi cousweenee . 

The nictol-ciad clusimss cocposite povesr 
of Izxle $4 is rlxcd uits weoel poscor of a size 
between ©100 azsh end 419 eicrons, end proferoly 

betwoon 140 ext 4325 cosh in the proportions 
fa * 35 wsight percent composite to Gs watcht percent 
Monel. 


The powder cixture was. epreyed in the mmner 


doseribed in Exenic 54, The rocultent coating is 


pelf-bonding to a wico variety of edotrate 
* —catorisis and the inclusion of the niczclealiminim 
composite, the cocponsnts of which combine exo 
thematically in the flase to provide Cw polfebonéing 
edility of the cixture, considercbly inezcese te 


perticle to particle bends vithin the costins end 


dscroaces the perwcollity of the coating. 


EXAOLS 62 
bend (pn aE ES 


Exesple 61 is repeated except that nickel 
stituted for the 


y% 


end stainicss steel poxors sre #> 


: ; Monel. 


‘ CUTE 63 
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Lxeple 61 is repeated except that chron a 


4s substituted for the toael. 
fhe resultant cocting when properly finised 


by grinding of other eesns snows hich resistence 


e e 


eo 
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to ebrasion,wocr, end galling by otasr 
motalo, end is cn excollent bearing . 


gurfccs. 


As ray be noted froa the forecoias the flee 


spraying of synercistically-ectins eccposites in accorcencs 
with the inveatioa is eficete’ in the coaveational ccf, 
using ths coaventionsl fla e7Tey eqeigacat end wtiiisins 
thoacs in certain ine 
goifedoncins 


conveatioual surfcecepreperaticn, 
stances wherein thse sercy coatings has 


characteristics, epecial surfeco»preperation other tasa 


a cood elocainc, {s not eriticsl. 


Tao synorcistic ec=posites in aceordcnce with 


the daventicoa say be epreyee in ecajunctica with or ia 


Llessesprsy esterLels eoaventioaally 
eycd in cocbinstion wits oF 


addition to otacr £ 
usod in the ert, or Ssy be spr 
conjumetion with cech other. Tavs te synerpistically 


elad powers in accordance with the invention asy be spreyed 


An o¢zinture vith other conventional spray posters oF 


eixtures of two oF core of the conposite pevcors in cccot@ 


é2nco vith the dnventioa. may be sprayed. 
poucers comprised of synorcistically 
ts of viich evotheralcally recet 


In ease of 
clad particles the cosencn 
5 A inter-sotailice compound, the spraying in ace 
vith other coaveational 


fer 
eizture vith otier eoozposites oF 

# epray ratericls offers mary cévontclt8e 
Tho uso of tacso composite powests, such es 


nickel-coated aliim= perticles, will generally isprovs 


ohjeo . 


= 
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ths bond of ths totsl sprsyse = =o eZ ts of as 


otis coapencat et Coaps=sa=s tO 3 evsstects motsing os 

ciztice s2lfebentiny. Tas pastseis brad vill <lso ta 

i=proves co thas So goSssiey of 22 costing xy 3 esseresssé. 

23 wee ef ths composites = cocttere with esavenstcacl 

corey povcsse may Sus bs used So Syrevs tis ehoscetsvissics oo 

and propestics of t3 estovicis cz, coavezcaly, =3 poszoseics 

of tha eaxposites, cust cs waa niczelechimins Copesiss 

acy bo exzameced o> O=as mov bsttes propestics =sy ba 

edtaincd. al ! 
In gonssel cso itccle = 26% by weigss oF 3 

eomposits eentsinins Cue wismteclly scectiny composes will 

bo cutfielent to sebstaeSily S=psovs tee bending cusctccscre 

isties and dseresss tis Fossslty of other Siacsesprsy 4 peucnss 

cuskh as conventicncl xstcl o= c-s7 powioss. ‘Tasrs is, o= 

course, no Upper Unit ca S38 oes tsa coapesitss acy 

be cprcyes Qo> Se, bet cussreliy scout 1 ty qoics cl 6 

othe: ceapecsns 45 seqcits-e rez tO hav? & proas mse 

effect ca ths cherestiestsiics o2 SS costlas. Sn, «(SSS 

oxsxpla, wcing os mints 2 S Tle cledé sluete pos-sF P 

2s for izstonco, is coon i Dope 2, wht Dsossn soc5lcs, 

titentss enrbids, somtcixe souls, ehrenixs essics, 

molyscemm, nicoim ord tenceliee coommts of 20% to en, sae 


prefcsely 25% to 5% by usigac ot ts composite S27 de used. 


ond vosresesictons coctints. {ion cha sams compesiss is 
7 ~<a? 


coveyed ia cisture wits csi, stataless stsci, nieicl, cascolm, 
> & 


ccotats of 25% to 75) dy tsight of the composite, oad 


amt ie oe 


a ee Soe 


—— . 
cfd see * tat eat ~ . o< * 
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preferably 30% to 40% by weight of the eoaposite are used. 
chen sprayed ia ataixture with clumimm as Little as St of 
the aluaimes will vary the characteristics of the costinc, 
thouch proferebly up to 25% of the alunioun is used. Tha 
ecoposite as ecntioned may also be sprayed in ecoixture 
vith iron, nickel or nichrece CF proéuce & selfedoading 
mixture waich produces « coating of lover pornce>ility. ze 
is of course, isprectical to list all of the materials wish 
may be mrayod in conjunction or aenixture vith the conposites 
in aceordence vith the invention, but the selection of such 
eateriais for specific purposes is within the skill of ‘the 
artisen in light of the disclosure. Lee 


Vaile the invention has been éeserided in detail 
with reference to cortain specific embodinonts, varlous 
changes and modifications which fall within the spirit 
of the invention end scope of ths appended elainzs will becoms 
apparent to the skilicd artisan, The invention ie thorefore 
caly intended to be lin‘ ted by the appented clains or their 
equivalents Vaerein wo have endeavored to claim all inherent 


novelty. 


This epplication is « contimation-=in-part of 
our copending application Serial No. 72 $43, filed Yoveaber 22, 


1960. 
by 


? i °50- 


Cd 


We claint 
" Ie the flame spray process in waich @ heate 


fusible material is heated in a heating sone to at least 
heat-softened condition and propel 
ost of said sone is finely ¢ 
waich cosprises passing the heate 
gaid zone in the form of individual, 


particles 
layer of & as 
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led in said conditions 
teided forse, the isprovensot 
fusible eaterial ito 
synergistically clad 
couprisicg & gucleus ané at least one coating 


terial differing trom gaié rucleus end 


synergistica) ly acting with the eatd ueleus in the process. 


Laproveaent according to claim 1 is which 
gaid coating layer are of materials 
3 vith each other at the tesperature 


2. 
said pucleus and 
exothernically reactin 
developed in safd heatiog £one. 


3. Isprovessnt according to clain 1 in wich 


said coating layer couprises a bonding agent for said 


pucleus. 


4. Lmprovenent according to claia 1 fa waleh 


gaid pucieus contains @ gelfefluxicg material. 


S. Iaprovenent according to elaia } in which 


said mucleus conprises & refractory material and in voich 


paid coating cocprises & bonding watrix for eaid mucleus. 


.#) 
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Improvenent eccording to claim 1 ia watch 
gaid coating Layer comprises pickel end is vaich sald 


-cctomarnesiaimnntasmsasmnsttats Sil 


gucleus is a weuber selected froa the group consisting 
¢ aluainun, nickelephosphorus, aickel-boron, phos phorus 
‘ ’ copper, chromius, silver solder, ané silver. Pe 


eine 


7. Isprovement according to eleim 6 in vaich 


| + said ecating material is nickel ené in which saté 
pucleus contains aluninus, eaid alunisus beisg presest . , 
dn amounts of about 10 to 4S% based on the nickel. 


/ cd Leprovenent according to clais 1 ia which 


ltt ntl vec its 2 tt eR Ail, ee aT te 


’ 

4 fr 
| 6 said coating layer is pickel end saié mucleus & refzace 

. | 

1 a tory material. 

"? : 9. Laprovenent according te elata 1 te vhich 

[2 | 


. eaté6 coating layer is nickel and said gucleus is & eardiée. 


-# 


hm eR 


3 10. Leprovenent according to claim 9 is waited 


gaid carbide is tungsten carbide, 


11. Improvement according to elain 1 ia waich 
paid coating layer te nickel end in which said sucleus 


ee 


4s alumirum oxice. 


~ 


12. Inprovenent according to claia 1 is waich 


said coating layer is nickel end said pucleus is dissond. 


eg nce ene te an tn Mant A 
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13. inprovesent according to clais 1 ia which 
gsid coating leyer is nickel ené said sucleve contains 
aluainus, end is which said synergistically clad particles 
are passed into gaid heating sone in admixture with « 


refractory oxice powder. 


14. Llaprovenent according to elsin 13 ia wich 
eaié refractory oxi¢e {9 aluainus oxide. 


15. Improveasnt according to elsia i in valich 
aaid coating lsyer ts cobalt and saié gucieus is sirconia. 


16. 7 laprovenent according to elais 2 ia woteh 
gsid coating layer is copper end is waich said nucleus 

. couprises a wenbder selected from the group consisting of 
tiv, lead, and aluainus. 


17. Lnprovenent according to clain 1 is which 
one of said coating layer and said gucleus cowprices 
silicon and the other @ mezbder selected froe the grovp 


consisting of molybéenz, chrouiua, eluairus and titeniua. 


18. Improvenent according to clais i in which 


one of said coating layer and said nucleus coaprises 


chroaium and the other 4 wender selected from the group 


consisting of silicon, sirconius, titaviue sod slusinul. 


og OC? « 4 
19. Laprovenent according to eleim 1 {2 vhicn 
ove of said coating layer and said eucleus comprises alu 


imum and the other « ccaber gelected from the group coor 
sisting of ¢ysprosiva, lanthames end chroatus. 


20. Ilo the flame spray process to woich « beste 
fusible material is heated in « heating sone to at least 
heat-softened condition and propelled in ssid cond {tion 
out of said zone in finely diviced Zora, the ixprovenent 
tch conprises passing the heatefusible material into 
_ said zone in the fora of @ composite couprising st least 


two exothen ay reacting components. 


21. Inprovesent according to claim 20 is Viich 
caid heat-fusible material is in the forse of « vire. 


22. Leprovement according to elate 21 fe which 
one conponent of said composite comprises nickel end 
the other sluninus. 


* 23. Isprovenent according to clain 22 in waich 
esié vire has an elumimcs core and nickel covering. 


26. A flene spray power in the fore of individesl, 
synergistically eled particles comprising a nucleus anc at 
least one coatirg layer of » omeeiet differing from said 
pucleus and synergistically active with said nucleus ie 


flace spraying. 


© 
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} 
25.°" A flame spray powder according to clata 
2h is ~ateh ead nucleus and said costing layer are of 


exothermically reacting esteriale. 


26, A flase spray powder according to eclaia 
2% in which said coating layer couprises @ bonding agent 


for said nucleus. 


ao eS ae ee ee a lal a 
> . 


27; A flane spray powder according to cla‘s 
24 in Which said nucleus contains @ self-fluxing mater 


Oe 


A flese spray powder acearéing to elaia 
26 in vaie® said nucleus coaprises & cefractory material 
aod said esating co=prises & bonding matrix for the 


material of said oucleus. a. a 


V7 
29. A flese spray power according to cleia 


j 
ee 


24 im which said coating layer comprises nickel and is 
wiich said sucieus is 6 penber selected froa the group 
consisting of alusinn, nickelephosphorus, pickel-Loroei, 


poosphorus-coprr, chrosiis, silver solcer, acé silver. 


naa oe peat cance Pe - 


30. A flawe spray powder according to clais 


sas se 


26 in which said coaticg eateris’” ie nickel and in which 
paid nucleus contains sluainus, esié alue!.us being 


present in enounts of about 10 to 45% >. 304 on the 
nickel. 


as oH eet beets” 


ee he mann VB 


et eee re 
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31. A flame spray powder according to claim 2h 


- dm which sald coating layer is nickel end said cucleus is 


a refractory saterial. / 

/ 
32. A flane spray powder according to clais 24 in 
which said coating layer is nickel and said pucleus is 


@ carbdide. 


33. A fleme spray powder according to claia 32 is 
which said carbide is tungsten cardide. 


x. "A fle-s “pay powder according to claia 24 is 
woiech said co layer isn ’ and said nucleus 


4s algairum oxice. 


35. A flase spray powder according to cleia 24 is 
which said costing layer 1 nickel and said wucleus is 


= 


dissoné,. ate 


é 


ie ~ 


36. A flame spray povder according to cleats 24 is 
witch said coating layer is nickel and sald pucleus 
covtains alusimua, and in which said power ie 40 


adaixture with a refractory oxide povter. 


* 


37. A flese spray powder according to claia 24 12° 
woich said refractory oxide powcer is aluaimm oxide 
powder. 


38. A flane spray power according to ela/= 24 is 
which said coating leyer fe cobalt and said nucleus is 


zirconia. 


oo 


? 


eg 5 
ee all caren wa wold 


e O 
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39. A Cisas sprsy powtst according to claim 2 


ie which ss16 cost:06 layer is c0774t and saié cucleus 
cosprises & aealer geiecteé {ros the group eons leting 


of tin, read and aivair- 


40. A flece spz=sy powcer accoréing to claim 26 


4n vaich said powder is bended in the fora of &@ wir@e 


ble A flase sprsy power accoré:eg to claim 24 

in which one of gaid coaticg 1sycF axk said rucieus 
conprises silicon and the other & ponter selected {ros 
the group consisting of golybddenua, chroaius, aluaioum 


ané titanius. j 


A2. A flace spray powder according to clais 24 

in which one of said coating layer end said nucleus 
eouprises chroaius and the other @ ecaber geiected froa 
the group consisting of silicon, gireonius, citenias ) 


7 


and alunious. 2 
a 


43. A flece spray powcer accoréing to clsis 24 


s 
i 


in vaich one of said coatics Layer 804 gaid mucless 
cozprises alunious and the other & acoder selected 
from the group consisting of éysprosium, Lantharass 


end chrosiva. i 


bh. +, flese sprsy poweer according to clais * 
including et least one ataietoral coating leyet ei ffere 
ing from said nucleus ané first mentionee costing 
leyer and synergistically active with et least one 


of aatd gucieus and firet pevtioned coetics layer is 


4 


nd 
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é 


J 


/ 
45. A flene spray saterisl in the form of s| 
cosposite conprising st least two wie reacting 


coapenents 25 intinste eoutsact with each ether. 


é 
46. A flene spray wire contsin:ng at least tvo 
exotheraleally reacting couponents 4s intimate contact 


with each other. fay 
ae 
“47. A flece sproy wire according to elains 46 


4n which one of said cozponents comprises nickel aad the — 


other alusious. ; 


, | 
48. A flace spray vire eccording to elai= 47 
in watch said vire hes ao elunimm core and aickel coveriege. 


49. In the flane spray process fs vaich a beste 
fusidle material is heated in 8 heating gone to et least 
beatesoftened condition and propelled in said condition 


out of said zone in finely divided fora, the inprovensst 


wailed cosprises passing the heatefusibie esterial into ealé 


gose in the fora of individual, syorrgisticalsy c1aé 
particles co=prising & rucleus and at least tvo costin® 
lsyers of eaterials éiffering froa each other and synere- 
gistically acting with each other in the process. 


el 


<:sinietinaaiscenenaiaibiadacacesmiinincaaee ——— 
$0. A flaze spray powder in the form of indivi¢cual, 
synergistically elac particles comprisirg 8 pucieus and at 


least two separate coatirg — of : gaterial differiag 
from each other and eynergiétieally active with each ether 
4n flame spraying. 


Ss ° 


e) 
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$i. In the flame spraying process ip waich @ 


hestefusible material <8 sprayed onto & bass, the isprovee 


acot to oe the bond which conprices spraying 45 
ocponents exothernically 


intermediate layer of two ¢ 
g ao inter-aetallic compound. 


reacting vith each other, forais 
: S27, Iaprovenent according to claia $1 te watch 


eve of said conponents cosprises pickel end the ether 


t according to clain $1 in wateb 


$3. t Iaprovesen 
eone of said components conorises chroaiva ard the other 
on alusinua. : 
$4. eae A vase having @ Llene spréy costing boeded 


in place by 45 (aternodiate bondier layer of an intere 


petsiiie eoapound formed froa two exothernically reactisg 
components. 


$5. An article according to clais $4 in waich 


said interemetallic eospount is & nickel elusinus intere 
 petaliic compound. 
An article according to ciate $4 in watch — 


56. . 
gaid inter-metaliic coapound is & chroaius aluainus istere 


metallic compound. 
$7. A base havicg a flase sprayed coating of 

an interenetaliic cozpouns forsed ef wo oxmtheraically 

reacting components. . 


SDH @ ie 
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53. A coeted bece according te clain $7 ia ; 
watch salé interenstslife eocpound is « nickel alusimm 
{nterenctallic caomond. : 


59. A costed besa eccordins to elain $7 in 


waich gald interenctellie camoumd is « chronius elinims 
daterenstallic cocnomd. 


60. A bese having a flene eprayed coating 
produced by the process sccorcins to elaia 1. 


ble A bese having a flemo sprcyed coating 
produced by the process eccorcing to clain 49. 


62. Imerovezent eccerdings to elein 6 in valcd 
gaid costing mcterial is nickol ond in chich said nucleus 


' 
| 
: 
i: 


ecatains elimimm, scld ehoimna boins precent in eoomts 
of chout 16 to 15% besed on the nickel. 


63. Improvecent eceording to cleia 1 in v4aled 
e2fd synersistically cleé perticles are pessed into eslé 
heatins cone in etzixture with enother hestefusible material. 


a. Isorovezcat eccording to elaia 63 in vaich 
esid muelous ond ocld coetins leyer ere of ratorlals 


Secale otitis dete tchinee leet ain OR NF 


ezothorafeally reecting vith ecch otter at the tcoacraturs 
€ovaloped in sald bh ~ gone forning en inter=metalifle 


comane, 


$5. I=provenent according te elein C4 in wilech 
esid costing raterial is niciiel end in waich sald cecleus 


“contains ‘Alinim=, esté elimina beins present in enounts 
of cout 10 to 45% based oa the nictecl. . 


a 


4 


E 455 


<ctbiin ateeettten cane ae a ee 
ceceeneee + Ne, 


Fle=s syscy pocce eccordincto eleia 
tn vateh said nuctivs end sald costing Layer ere of 
materials which vill exothorcteally rcect 203 beated 
to fora an intcrenstalitec ce=peuad end in a5{ch eald 
powcr is in eénixoure vith crotecr Slane eprsy po-cote 


4 ”_- 


Z- 
67. Flexo epray paces Casati to elein 66 
tn vate said coating material 49 niciol end ta cited, 
esid nuclous coatcins plisinn ia nts of cout 

10 to 40% besed oa tie aleiol. S | 


a 1-9 De pumenciamnee CO 
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CATH, POWER OF ATTORXEY AWD PETITION 


Beirg Guly sworn, we, Perdirand J. Dittrich 
and Arthur P. Sheperd, residirg et 2457 Hew Piece, , 
Belleore, Lorg islert, Bew York ard 29-01 - 159th Street 
Flushirg, Long Island, Kew York » respectively, depose 


and say thet we are citizens of the United States; that 


we have read the foregoing specification and elsias ord we wertiy 


believe thet we ere the criginal, first and joist inventors 
of tne invention or discovery of FLAME SFRAYIND SYMENIICTIC 
COMPOSITES Ceseribed thereing that this applicetion aiscicees 
8rG claies subject matter Gisclosed in our perdire sppliices- 
tion U. S. Serial Mo. 72,553, filed Noveuder 22,1960 that 

es to the subject matter of this applicstion which is 
: cceson to said epplication we do not know snd Go not believe 
thet the same was ever known or used before our invention 
thereof or patented or Gescribed in any printed publication | 
in any country before our invention thereof or more then 

one yesr prior to said epplicstion, or in publis use or on 
sale in the United Stetes for @ore than one yoor prior to 
ead applicstion; that said cosson subject matter has not 
been pstented before the date’ of paid application in 8ny 
country foreign to the United States on an application filed 
by us or our legal representatives or ssaigns sore then 
twelve months prior to said epplications thst a8 to the 
subject matter of this application which is not coamon 

to ssid application we do not ke1.0~ 816 GO not believe 
thet the seme wos ever kr.own or used before our tnvertion 
thereof or patented or Geserives in any printec pudlicstion 


fn any country before our 4nvention therecf or acre then 
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one year prior to this applicetion or in publie use oF on 


asie in the United States for sore than one yesr prior to 


this spplicetion, and that said sudsect mstter hes not 


been patented in any country foreign to the United States 


on 8n application filed by us or our legs representstives . 


or sesigns sore than tvelve months pricr to thie applications 


ané thst no eppliesticn for patent on 8816 invention hes 


been filed by us oF cur representatives oF assigns in ary 


country fore‘tgn to the Unites States. 


And we hereby sppoint BURGESS ,OINKLAGE & Srrue 
a fira coaposed of Relpn Dd. 
new York 7. 


(Registretion Xo. 15,379). 
Dirxisge and Arnold Sprwe, of 233 Broscwsy., 
New York our ettorneys with full power of eubdstitution 
ané revocation, to prosecute this spplication ard to 


transact a1] bustress in the Patent Office conneoted 


therewith. 


UMEREPORE, we pray that Letters Petert we 
arwention or Giscovery Geserived 


granted to us for the 
and claimed in the foregoing specification and cletes, 


FES AO 


ae 


a and we hereby subseribe our nanes to the foregoing 
specifiestion and oi8ims, aes ales of sttorr.ey, 


and this ee 8 this ZEA uD & of lite 91961. 
Inventora Cad ri sul se col , 
“Zl57" new Place, Beliyre, We Isjens, new Yor’ 


Inventors oe (dees 5 a eo ty Prod ec fc « Kn 
ulreet, eel 1g 18398.49 Re ¥. 
Fans i $s. 


Before we personslly appeared Perdinsnd J. Dittrich 
Shepard, to me known to be the persons Gescrived 


s734 


: Tae ee ae 
<i are eee ah 


ené Arthur P. 


oe ee ceiianade oe ee ert Es os aS se 


Pee a 


deren 8+ ee ne een ee 2 


why “8 
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dn the sbove spplication for patent, who signed the 
foregoing instrument in ay presence, ard wsce ceth 
before ae to the eliegstions set forth therein es being 


under oath, on the Gay and year sforessid. 


ae 


2 Ore/s44 
be dt sre hee Yet 
fa 999-809) 
Quatr 1 N on ae Comey 
Cara ict wewent’ +. 6 SR 


INVENTORS 
ARTUR P SHEPARD 


dagen Goby? a ae 


a sey... tala Sf? 


ee 
‘ / rf 
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IN THE UNITED STATES PATENT OFFICE t CQhas 
° *~ 
- 237736 
-Amendsent in DivistonalApplication of 
Application Serial Ko. : 134 544 


Applicants : Ferdinand J. Dittrich and 
Arthur P. Shepard 


i Filed : August 16, 1961 
‘ \ 
, 4 For » FLAME SPRAYING SYNERGISTIC \ 
i COMPOSITES \ 


Octoder 15, 1962 


- 
| SOS SSS ESE EEE EEOEABAOEAEADEEBABEABAAAADE CHOAOBAAAAABOEOOROAED 
—_~ 


Hom. Coersissioner of Patents 
Washington 25, D. C. 


AMENTMENT CANCELING IRRELEVANT CLAIMS 
Sir: 


ri a a gt 
Kindly cancel claims 24-48, 50, 66 and 67. 


REMARKS 
The claizs elected for further prosecution in 


parent application Serial Wo. 134 544 are hereby cancelled. 


Respectfully subaitced, 


B SS, DINKLAGE & SPRUNG 


By: a. 3 ma 
Attorneys for Applicants ~ 


ceived fron yrs & fee of fexrtre 
exler for a cer’! “ad CcEy 
sei aneteacct in an 


Ca Cob. 14, 1762, is Cffsee re 
eisht dclicrs, 1 aect ef Crawirg, © 
ef tie pare’ aryoicaticn «3 ftiet ard &@ fre; 
aproicet ica in t.e tasa@ct Portinund J. sittrac™ est tre we fe 
S.epart, for las oresrec’ oypcereistis Soy ete ‘ 
ef a:piicition Sqrtal Loder ith, ceey 


Tule 147-6 

ba 

after enury of Se proposed erences, Ve eivishoras epilation 
woe to lata @& tet ef 37 cant, pevuirin?; & titre fee of tate 
Upon rece:.5% ef 11. to corer Uo balarse ef UO TiS fee, +4 
eertific: wysy of 4 apraicaticn wil we prerirel wa +? titeiseo 


tics given & filirg cote of he date om wick WS butance fiuice fee 


ds received in ete UlTice. 


ee 


Lorts Prwonne sess com 
Rairs D lDiwetsos 
Awpo”n Srevwo 


fivrrizs Sowuse 
rerere J Taasco 


lay - It7- Cu 
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CROESS. DrxKLAGE & SPRUNO 
ATToR™Ets af Law’ 
290 Broavwat 
New Youn 7.6 ¥ 


october 25, 1962 


Hoa. Comiss.oner of Patents ; 237758 
washington 25, D- c. J 
Re: Our File Metco 305.2 


ii) 


Attention: Mr. R. J- Rosenbdaus 
Asst. Head of the Application Branch 


Sir: 
with reference to your letter of Octoder 24, 1962 


copy of wich is attached hereto for your convenience, 
we enclos¢ herewith our check for $1.00. ; 


nespectfully subaitted, 


BURGESS, DINKLAGE & SPRUNG 


——_, 


eS 


e 


Sis: wiimnsseee wien ce - 


4 


ane anes me ae 


-- 


Purgeas, Cirkcizce & Spree 5 
233 loc wiwey f : : ee 
baw Yor 7, Kew Tork ' eas : oS 


Gertieses? _ 


On cts th, 1952, ets CPriee rece.ved fra 75% te tcance F348 
fee of RY i 4B application 1a te rapes ef Sertimnt Je waserset 
art Jets #. Doers, for Yrame Srsyise Orr argattes Compasites, 38 
a civisinn of ayplscatice serial Moo Liky Hers waar We FTCVIS Se 
ef Fale LT : : 


In view of tts, tus Creice will prevare ie certifice 6277 cf serial 
Hatber linp ies Ap eceplizice with your reyvursh 8: the CLYLelcrAL ape 
phisatice givea & ratte date of Cote 25, 2542, 2% & teotal bhusntere 
The filing reset;* will be raiist te ym 4a tuo courae of wes LF 2386 


Areal y Pres, 


a {- yy 8 1p : 


ween ne ee ern ey 


4 


me aneeeeemagerceae es cee PRTC OE OS 
ae * é ns & 


eR ATT areca, 3 rete 7 


ae TY 


ee LET 


ee A OTE AE eee ee ant 


Plesee find below « communication from the 
EXAMINER in charge of this epplication. 


. Commissiones of Petenta. 


References applied: 


Meckiw et al. 
4 _vnite et al. 2,976,166 ‘ 
(Filed May 
Boggs 2,988,8 June 
igs piied May 
Shwayder 3,049,435 Avg. 
(Filed Av 
— Bayer 3,050,409 Avg 
(Pilea Hov. 
gose 3,102, Avg. 
. : Peiied Sept. 
Art eited ef 4nterest : 
Harshaw 1,906,197 Jan. 


2,e.> »247 Fed. 
2 »370,2%2 Feb. 
2 ,694, 647 Hov. 


Bleakley 
_ Hensel et al. 


Cele 
Wheildon 2,707, 691 Kay 
Montgomery 2,775,532 


Shepard 2,936,229 May 


EneD Thee FOR 


This applicatien has peen examined. 


21, 1961 
3» 3358) 


20, 1961 
29, 1959) 


14, 1962 
19, 1957) 


21, 1952 
30, 1959) 


27, 1963 
12, 1960) 


1, 1935 
1, 19421 
27, 1945 
16, 1955 
3, 1959 


Dec. 25, 1956, 


10, 1960 


REPLY 


2,853,403 Sept. 23, 1958 417-1008 
117-S6PF3 


117-S6F8 
117-22 
117-22 


117-22 


Serial Ne. 2 2106 os 
@. 237s1 2 E 465 


Alexander et al. 2,949,358 Avg. 16, 1960 75-176 
Filed Sept. 23, 1 


Peerman et al. 2,964, 42 Dec. ae oe) 117-105.2X 
(yited June 


Strate 2,990, — 29, am 117-22 
Piled Dec. 957 


Stephenson 3,015,800 Jan. 117-46 FS 
(Filed Xov. 


Schrewelius 3,025,182 Mar. 
(Filed Mar. 


Pelten et al. 3,071,489 Jan. 
(Filed May 


Reed 3,117,845 Jan. 
(Filed Apr. 


Eévarés et &1., Atwaimm Industry, We Se 
Me Graw Hill Boos 0., PP. lied 

Ciaizs 1, 3 te 5 and 8 te 10 are rejected as 
unpatentabdle over Smmyter under 35 U.S.C. 10%, ‘This 
patent teaches flame spraying of Tungsten carbide parti- 
des coated with nickel or nickel phesphide. 

Claiss 2, 6 and 11 te 15 and 21 are rejected as 
unpatentable over Shwayder in view ef either White or 
Bayer under 35 U.S.C. 103. The Gaciyder reference has 
deen discussed in the previous paragraph. ‘The White 
and Boyer pa‘ents disclose the conventional Thermit 
process wherein & metal oxide and & metal mixture react 
exothermally as in flame spraying. /2* would be odvieus 
te one skilled in the art to employ any materials in fleme 

———. 
ee 4 and exploy coated particles rather than a 
mixture as taught by Shwayder. jlo unexpected results 
are ebtained. I. 


oa 


Serial He. 237,786 
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Claim 16 is rejected as unpatentabdle ever 
Boggs in view of Shwayter under 35 U.S.C. 103. Begss 
discloses flane spraying of @ copper-elusimm eixtures 

fF out be ebvious te one skilled in the art te expley | 
coated particles in flame spraying 8 taught by 
Srwayder in the teachings of Boggs. J 

Claizs 7 and 17 to 19 are rejected as unpatentable 
over Shwayder 4n view of either Joseph er Mackiv et al. 
under 35 U.S.C. 103. ‘The Shwayder patent has been pre- 
viously discussed. Te Jeseph and Mackiv et al. references 
both disclose powdered material that is applied te @ 
pase by spraying. Jit would ve cbyious to. ene skilled in the. 
art to employ any coated particulate metal or refractery 
material in the pasic reference of suwayter, / 

Claim20 and 21 are ‘rejected as unpatentable ever 
either White or Bayer under 35 U.S.C. 102. These patents 
discloses the conventional Thermit process wherein two 
coating materials react exetLermally. 

Clains 22 and 23 are rejected as unpatentable ever 
either White or Bayer an view ef Meckiw et al. under 35 
U.S.C. 103. The White, Bayer and MNackiw et al. references 
pave been previously discussed. It would be evvieus te 
one skilled in the art te employ the material ef Mackiw 
et al. in the process of ¥nite or Bays. 


Claizs 43 and 51 te 53 are rejected aon the references, 
and fer the reasons applied in the previous paregraph. rt 
would be obvious te one skilled in the art te expley 


qv 


Serial Ne. 237,765 


o 


multiple coating layers, and use cenventienal 
materials as taught by the references applied. 

Clains 54, 57, 63 and 64 are rejected as fully 
met by White or Bayer. 

ciains 55, 55, 58, 59» 61, 62 and 65 are rejected 
as unpatentabdle over either White er Bayer, in view of 
Mackiw under 35 U.S.C. 103. ‘The articles preduced 
are obvious from the references applied. The particular 
percentages of materials ezployed is seen te be & mere 
matter ef choice. 

Claims 60 and 63 are rejected as unpetentable 
ever Stnayder under 35 U.S.C. 102. The article preduct 
by applicant's precess reads on the article ef Strwayder. 

he Harshaw, Hensel et al, Alexander et 81., 
Pocrman et al. und Cole references have peen cited of 
gnterest since they teach the employment ef particulate 
material. The Bleakiey, Strate, Whelldon Jr., Mentgomery 
et al., Shepard, Stephensen, Schrewelius, Reed and Pelton 
references have been cited since they teach various 
techniques in flame spraying. The Edwards et al. pudli- 
cation shows various #llcys of alvainu. 

Summary! | 
Claims rejected: 1 te 23, 49 and 51 te 65. 

Clains allowed: none. 

Attentien is directed te the Comissiener's 
aéaress published in 803 0.0. 893. 


ef BS 


Serial Ko. 237,706 -5- E 468 


A SHORTENED STATUTORY PERIOD FOR RESPORSE 
0 HIS ACTION IS SET TO EXPIRE FOUR XONTUS FROM THE 


DATE HEREG?. 


fill 


P Py Exanirer 
A,.@olian:mebd 
WO 77-2525 
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yetco 305.2 
Fcc. 
IN THE UNITED STATES PATENT OFFICE oY 25 pA 
Applicants: Ferdinand J. Dittrich et al. 
Serial No.: 237,786 
Filed 2 Octoder 26, 1962 


for 3 


Hon. Comaissioner of Patents 
igshington 25, D.C. 


Sirs 


BURGESS, DINKLAGE & SPRUNG, attorneys of 


record in the above entitled application, announce their 
change of address as of April 30, 1964 to 605 Third Avenue, 


ew York City, Rees 


New York City, N.¥- 10016, and respectfully request chat 


all future correspondence and actions be addressed to thes 


at that address. 


very truly yours, 


BURGESS, DINKLAGE & SPRUNG 


y Ng ot de hot 2) 


Attorneys for’ App {cants 


: "are He 


| prTeaers 200! 


WAR 1 ¢ 1958 


i 
j | 
| eROCEES Commun of abet: 


| ti 237, 786 in ite | | 


Pate 3322 S/S) 


3fiz/e jt 


Tas v3 ita eee 


altOnaci’ S 2 Labelope 


April 22, 1968 


Hon. Commissioner of Patents 
Washington, D. C- 20231 


SIR: 


The undersigned hereby petitions for access 
to the file of abandoned application Serial No. 237,786 
‘¢hled October 26, 1962. 
Access to this application file is necessary 
: im order to determine the scope and validity of the 
claims of the issued patent. 
This application is mentioned in U. S- patent 


3,322,515, issued May 30. 1967. 


Respectfully. 


SHOEMAKER AND MATTARE 
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FLAME SPRAYING EXOTHERMI CALLY REACT ING 
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—_e [oe gel 
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a —- oo nv 


Prin pal attorney(e) 


BURGESS, DINKLAGE & SPRUNG 
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| Associate attorney( ert ays) 


U.S. OE PT. OF COMM. 
Pavan? "ovrice 
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Ani 


” Trees sence mesenvao 
rom Ae EWTION LAReL 
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BUTpESS. DINKLAGE & SPRUNG i 
Attorneys 
233 BROADWAY 
NEW YORK 7, N. ¥- 343705 


Date: Feb. 6, 1964 


Hon. Comm:ssioner of Patents 
Washington 25, Dd. C. On ALL PAPERS PLEASE 
FURNISH OUR FILE NO. ~ 
Dear Sir: Metco 305.3 
nd Arthur P. 


Re the application of Ferdinand J. Dittrich @ 


Sheparc 
for FLAME sruying EXOTHERMICALLY REACTING INTERMETALLIC 
COMPOUTD F AMING COMPOSITES 


we enc.ose 


(x) Specification 


(x) Cath, Power of Attorney and Petition 


is} 5 Sreet(s) Drawings 
(x) 34 Claim(s) in excess of 20 


” 
&) 3.68 . 00 filing fee (covered by enclosed check) 


( ) Assignment 


$3.00 recording fee (covered by enclosed check) 


{> 
( ) Priority 


Country 


is hereby claimed om the basis of the following: 


Respectfully, 
BURGESS. DINKLAGE & SPRUNG 


\ - [earl jfpred of 


eee? 


———— <n 


exotherzically reacting intermetallic cocpeund forming com>. 
posites and is & continuation-in-pert of copending application, 
Serial ho. 72,543 filed Novenber 22, 1960; Serial Xo. 134,544 
filed August 16, 1961; and Serial Ko. 237,786 filec October 
eS gr Oe 

agp aecael Toe Tnventine cove perticull y velates to the fleses 
spraying of flane spray materiais in the fora of cozposites 
containing tvo oF sore components which will exothernicaily 
react with each other Curing the spraying, forning one oF oore 
intermetallic coxmpouncs, and to a novel group of such composites 
including poweers and wires. 

Flase spraying (rvolves the feeding of @ bestq 
fusible material into 4 heating tones wherein the saze is 
melted or at least heat-softened, and then propelled froa 
the heating zone in a finely divided form, generally onto & 
surface to be coated. 

The caterial being sprayed is generally fed into 
the heating zene in the fora of either & powder oO 8 wire (the 
latter ters designating both rode and wirss). The spraying +8 


effected in @ device known 88 & heat-fusible aaterial spray 


dan eet mtr BO Miparee wenn we ms 


gun or & flase spray 6-0. 


In. tie wire nih: spray gun the rod oF wire 
of the paterial to be & {s fed into the heating zope 


formed by a flase of some typ®, where it is waited or at least 
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heat-softened and atomized, usually by blast gas, and thence 
-4ded form onto the surface to be 
be a conver “ionally forsed 


propelled in finely 43 
ecated. The rod or wire may 


rod or wire of a metal, or may be forned by sinter: «§ 
togecher finely divided caterial, or by bonding together 
finaly divided material by seans of @ plastic binder or 


other suitable »inder which disintegr. # in the heat of 


the heating zone, thereby releasing the naturial to be 


sprayed in finely divided form. 
fer spraying finely divided, Leees powdered 


wisectan a@ powder type flese spray gun is used ia which | 


the powder, usually entrained in a cerrier £88, ‘4a fed into 


the beating zone of the gun formed by « flase of some Cypt- 


The powder is eicher melted or at lzast the surface of the 


grains heat-softes:4 in this sone, and the thus therzally 


conditioned particles propelled onto & surface to provice 


a coating. In the powcer type spray gun a8 nO “etonizing” 
, energy is required, @ separate blast gas is often dispensed 
with, though the seme may be supplied in order to aid in 


accelerating the particles and propelling thes toward the 


surface to be coated. 
The blast gas may be proviced for both the 


vire type and powcer type guns to perform the ecditionsl 


function of coolirg the workpiece and the coating being 


formed thereon. 
The heat for the beating zone 4s most commonly 


produced fren adh ce coupes pa. ee conbustion of a fuel, 
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such as acetylene, propane, natural gas, ot the like, usirg 
oxygen or air a8 the oxidizing agent. The heat say, however, 


also be produced by an electrical arc flane Or, in the newer 


type of guns, by & plasca flase. The plasca flame may in 
\ 


dtself constitute part of an electric arc, OF, in accordance 
vith a vewer ¢cevelopaent, ™87 be in the form of a “free 
plasma strean”, i.e., a streea of plasza which ary be con- 
sidered independent of the arc as it does not contribute to 
the electric flow between electrodes. 
Heat-fusible material spray guns utilising 
electric resistance heating or induction heating as the beat 
‘ gource heve also been proposed but have not proven comer- 
cially successful except in connection with the spraying of 
low melting point metals, such as solders, lead aod sinc. 
Flame spraying in the initial stages of its 
commercial development was used mostly for the spraying of 
witout metals and was often referred to as setallizing. 
However, the art of flame spraying extends to the spraying 
of a mech wider group of materials, including higher meltizg 
point or refractory sctals, ceramics, ceraets, ard the like, 
and such materials are of increasing comscrcial interest. 
In the case of spraying heat-fusible materials 
{mn the initial form of a rod cz wire, the rod or wire is 
generally of a single composition, 1.@., in the form of 
a specific metal, alloy, ceramic, or the like. While it 
is true that rede or viras farnend from finely diviced 


material bound together with a binder of plastic.or the 
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like, «8 pentioned above, were known, the binder generally 
did not take part in the spraying oF contribute to the 
coating, and merely served the purpose of mainteining the 
rod or wire in shape until fed into the heating zone. 

In the case of fleme spray powders, while 
powders formed of several constituents were known, tue 
sane vere generelly in the fora of a powder mixture of the 
individual const. vents or, at best, & particle aggregate. 

One object of this {nvention is the spraying 
of the heat-fusible eaterial in a novel form which ellows 
the obtaining of superior results. 

A further object of this invention is @ eevel 
group of flane spray materials. 

These and still further objects will become 
apparent froa the followirg description read in conjunctiscea 
with the draving is which: 

Fig. 1 diagrematically shovs @ cross-section 
of a grain of novel powder in accordance with the invention; 

Fig. 2 is a cross-section of 8 further embodi- 
ment of an aggregate grain of pevel flene spray powder i 
accordance with che {ovention; 

Fig. 3 isa diagrammatic cross-section of an 
embodiment of a novel flase spray wire in accordance with 

the invention; 

Fig. 4 shows a cross-section of a further 
embodisent of a novel flene spray wire in accordance with 


the invention; end 
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Fig. 5 shows a still further embodinent of « 
novel flame spray vire in accordance vith the invention. 
In accordance with the invention, the flase 
spreying is effected with the heat-fusidle caterial in the 
form of a composite containing at least two components 


which will exothernically react with each other at the 


temperatures developed during the spraying, forming an 


intermetallic compound. 

The term “composite” as used herein is intended 
to designate a structurally integra unit and does not 
include a mere mixture of co=ponents which may be physically 
separated without any destruction of the structure. Thus, 
in the case of powder, the tera “composite” does not include» 
a simple mixture of individual granules of the separate 
components, but veeuices thet each of the individual granules 
contain the separate components which will exothermically 
react, forming intermetallic compounds. . In the case of 
vire, the individual components must be incorporated in @ 
siczgle wire. Ins the cocposite, the components must be in 
(ntimate contact with each other. 

In connection with powders, each grain may 
consist of an eggregate containing the two components which 
will exothernicelly react, foraing the akeimadin com 
pound, but preferably the individual grains of the powder 
are im the forse of a clac cosposite consisting of a tucleus 
of one of the components and o least ore coating Layer of 


the other component. Alternatively, the conposite asy 
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consist of separate, concentric coating layers of the two 


components and @ mucleus of still « third saterial. 


In the case of wires, the coaposites may be in 


the form of a vire having a coating sheath of one material 


and a core of the other, alternate costing sheaths of the 


components and a core of a third material, a wire foraed by 


twisting or rolling separate wire strands of the components, “nN 


6 wire consisting of 8 sheath of one co=zporent and a core 


containing the other component in powder or compacted fora, 


ag wire consistirg of a sheath of one conponent aod a core 


containing @ cozpacted powcer mixture of this sase component 


materisl ané one or more other components, & wire consisting 


of a plastic sheath and a core containing @ conpected powder 


 gixture of components, etc. 


As the components, any two metailics which may 


be melted together to form an internetallic coxzpound in an 


exothermic reaction ay be used. The components should 


release about 3000 calories per gram atom, and preferably 


at least 7500 calories per gram atom in the exothersic reaction 


forming the antermetallic compounds. Ths term “calories pet 


graa atos" as used herein denotes the number of grasa calories 


which the everage atoaic weight in grams of the intermetallic 


compound formed will generate in so being formed. While the 


components are preferably present in the stoichiometric prom 


portions reguired for the formation of the intermetallic 


to also have an excess of 
& 


compound, it 4s, however, possible 
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one or the other provided the relative azounts are sufficient 
to release the quantities of heat indicated above in the 
formation of the intermetallic co=zpounds. 

An extrezely large nucber of setal cozponents 
are_\kn.oyo which can be melted together in an exothernie 
reaction, forming an intermetallic compound with the genera- 
tion of heat. Any of these component pairs say be utilized 
{mn accordance with the invention, it only being required 
that the same be capable of being initially formec into the 
composite suitable for spraying and that the intermetallic 
compounés formed therefrom liberate the recuired ancunt of 
heat in the intersetallic conpounds-formation and are suitable 
as cozporente of a sprayed coating. As @ general rule, 


components which will fors intermetallic cozpounds having & 


| higher melting point will Liberate sufficient heat to be 


useful in accordance vith the invention. In certain instances, 
however, cozponents which will form intermetallic cogzpounds 
which do not have as high a melting point, will also liberate 
suffiectent heat in the exothermic reaction and thus be usefsi. 
Preferred conponents are aluzinum with at least one of Co, Cr, 
Mo, W, Ta, Nb, Ti, or most preferably Ki; or silicon with et 
least one of Ti, kb, Cr, W, Co, Mo, Bi or Ta. 

Fig. 1 shows a composite powcer consisting of 
a nucleus of aluminum and a coating layer of nickel. Fig. 2 
shows an aggregate of these components; and Figs. 3, 4, and 
§ show various fores of wire containing these cozponents, 


Fis. 3 showing a wire having an alunzinum core with @ nickel 
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sheath, Pig. 4 showing a wire made of alternate strands of 
nickel and alusinun wire, as for exazple 18 strands of 
25 gesge (.019” dianeter) nickel wire marked 1, and 19 strancs 
of 25 gauge eluminus wire marzed 2; end Fig. 5 shows @ sheath 
of aluminua filled vith grarules of nickel and aluzinus. 
Where one of the cozponent metals is available 

as a c4etal hydride, the sane cay be used in this form rather 
then as a metal per se. When flaze sprayed the hycroges wa ' 
evolved from the hydride procuces @ reducing ataosphere, which 

{mn turn suppresses oxidation of the internetallic compouncs 
during and imcediately after their formation. Thus, for 

sadaste: in place of titaniua, titeniun hydride may be used 

as one of the components. 

Also for the purpose of reducing oxidation @ 

metal hydride, such as citenium hydride, say be added in a 

minor amount to the other components. Thus, for exazple, 1 - 16% 
by weight, and preferably 1 - 5% by weight, based on the total 

of the hydride and other coupenents, may be usec. 

In addition, the powder granules ard the wire 

may contain other conventional flane spray components, OF 

be sprayed in acaixture or in conjunction therewith. Thus, 

for exazple, the coated powders cay ecditiccally contain 

other coating layers of other flaze spray conporents or say 

contain a nucleus of another flane spray caterial with 

alternate coating layers of the components which will exo- 

thermically react, forming the {ntermetallic. In a sisiler 


manner, the agsregetes OF the wires say contain further 
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| flame sprey components, and in the case of powders, the 


same may additionally be adaixed with any ether desired 
flame spray powder. . 


The clad seule, in accordance vith the in- 
i vention, aay be formed in any known or desired manner, and 
preferably by the known chemical plating processes, ia ; . 
which coating caterial is deposited on a seed or nucleus 
r of acother material, or in which multiple layers of various 
materials are built up on the seed saterial, or in which 
various meterials ere co-deposited in a single layer on 

i -the seed material. 

A mode of forming the clad powders involves 
the depositing of a metal from a solution by reduction on 
a teed or nucleus, such es by the hycrogen reéuction of 
emoniacal solutions of nickel and ammonium sulfate on a 
seed powder catalyzed by the addition of anthraquinone. I¢ 
4s also possible to form the coating by the use of other 
known coating processes, such as coating by vapor deposi- 
tion, by the theraal decomposition of setal carbonyls, by 
hydrogen reduction of metal halide vapors, by thermal 
deposition of halides, hydrides, carbonyls, organo metals, 
or other volatile compounds, or by displacement gas platirg 
and the like. 

A preferred and greatly simplified mode of - 


> forming the clad powders in accordance with the invention 


Fl 
is the depositing of one component as a coating in the forms 
i of a paint on the other component. Thus, ore of the : 
: o 
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cocponents which 4s to fora the coat{rg OF cleiding, my be 
dispersed in finely divided forn in a bincer or lacquer 80 
as, in effect, to fora a paint in which this cozponent corres@- 


ponds to the pignent. The paint is then used to coat core 
particles oz the other component and the binder or lacquer 
allowed to set we Oey: The bincer caterial is preferably @ 
resin which does not depend on solvent evaporation in order 
to form a dried or set film, and which fila will decompose 
or break down in the heat of the spraying process. The binder, 
for example, may be & phenolic varnish or sny other known or 
conventional varnish, preferably containing @ resin as the 
varnish solids. The coaponent which is initially eixed with 
the binder or varnish should preferably be 4s finely divided 
as possible, as for exacple -325 sesh. The other coeponest 
which constitutes the core stould be approxisately or only 
slightly below the particle size ultinately desired for the 
spray powcer. The coatirg of the core cozponent with the 
“oaint” may be effected in any known oF desired marner, nd 
4t is simply necessary to nix the two materials cogether and 
allow the binder to dry or set, which will result in @ fairly 
free-flowing powder consisting of the core component coated 
with a cladding of the other cozponent bound in the binder. 
The ezgrezgates may be formed by compacting OF 
briquetting the various cozponents into the indivicual 
gransles, or into Larger aggregates and then breakirg these 
aggregates into the granules. 


Tne wires say be formed in the known conventional 
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mecoper for forming wires with various components as, for 
ecaaple, by shrinking @ sheath on «@ core, by foraing the 
with powder, by twisting the component wires, followed 
like if desired. 


core 
by rolling, drawing, svaging, or the 
Ip accordance with one mode of manufacture, 


ene of the components asy be foraed into a tube or sheath 


and filled vith a powcer of the other coaponert or 8 powder 


comprising a aixture of the two components, OF containing 


additional cosponents. The tube ends are then sealed acd the vire 


reduced to the desired wire dLasecar by svaging, rolling 
or draving. Preferably the powder or powder gixture is 


first compressed into cylindrical briquettes before being 


placed in the sheath or core. The sealing of the tube ends 


after loading with the powder or powder mixture can be 


effected, for instance, by insertion of a plug, for exanole 


of the metal of the sheath, by welding, twisting, crimping, 


or the like. 
Powders in accordance with the invention should 


have the general over-all shape and size of corventional, 


flene-spray powders, and thus for exanple should have e size 


between -60 meuh and +3 microns and preferably -140 mesh 


and +10 sicront (U.S. Stancard screen mesh size). Most 
preferably the powder should be as uniform as possible in 


grain size, vith the individual grains not varying by sore 


than 250 microns and preferably 75 microns. 
Bepending on the particuler flame spray process 


and the desired purpose, the composite powders say be sprayed 
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per se or in combination with other different composite 


powders, 
spray powders or powder components. 

While the powders are preferably sprayed, as 
it is also possible 


or in combination with other conventional flese 


such, in a powcer-type of fleze spray gum, 
ire or rod, using & 


to combine the sane in the form of & 4 


plastic or similar binder, which decomposes in the heating 


zone of the gun, or in certain cases the powders aay be 


compacted and/or sintered together in the fora of a rod or 


vire. The wires must have the conventional sizes and accuracy 


tolerances for flame spray wires, and thus for exanple say 


vary in size between 1/4” and 20 gauge, and are preferably 

of the following sizes: 3/16" 2 0°93n » 1/8" +.0093% ‘ 

11 gauge +. 90930 » and 15 gauge +,001", with « sscoth, clean 
blezishes, or defects. The 


finish free frou surface marks, 


wires ere sprayed in the conventional ssoner, using comven- 


tional wire-type flame spray guns. 
In cosbinirg, in the exothermic reactions, forairg 


the intermetallic compound, the coaponents generate heat ip 


sity in the actual material which is to form at least a part 


of the coating. This is to be distinguished froa flase-spray 
en _ 


processes and caterials in which heat is generated by a 


reaction, such 88 an oxidation reaction, in which a foreign 


and pon-metallic element is {ntroduced and in which undesire 


able components may be produced. Aside from greatly con- 


tributing to the thermal efficiency of the procest, the heat 


generatec in situ in the formation of the internetallic 
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compound produces povel results, in sany instances fcraing 


a denser, mre achering costing, having characteristics of 
at least @ partially fused coating. In oany inetarces the 


coating has self-bonding characteristics, so that special 


surface preparation, other than a good cleaning, is not 


reguired. The spraying 4n all other respects is effected 


in the conventional, well-known manner, using convent ional 

flanc spray equipoent, and the conventional surface prepare 
ation may be utilized, if desired. The cocposites in accoré> 
ance with the invention may be apeeyel in conjunction vith, 

or in addition to, other flane spray eatcrials conventionally 


used in the art, may be sprayed in conbiration or cone 


junction with the others. 
The use of the coaposites as, for exanple, the 


pickel-aluszinus composites, will generally ixprove the bond 


of the total spreyed material, and thus of the other coa- 


ponert or components to the substrate, sometizes making the 


mixture self-bonding. The particle bond will be improved and 
the coating will be censer, 80 that its porosity say be 


decreased. In general, #8 little as 10% by weight of the 


composites in accordance with the invention will be sufficient 


to substantially improve the bonding characteristics ard 


decrease the porosity of other flace spray caterials, such 8s 


conventional flase spray metals, alloys or ceramics. There 


is, of course, no upper limit on the anount, as the cosposite 


may be sprayec per se, but generally at least atvout 20% by 


weight of the other cozponent is required {f this cozponent 


is to have @ pronounced effect on the characteristics 
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of the coating. 


The following examplis are given by vay of 


4llustration and not limitation: 


EXA¥?PL 
(a) An alusinus powder having a particle 
size between 140 mesh and +325 sesh (U.S. Standard 


ea i 


| screen size) is coated with nickel in the known 
manner by the hydrogen reduction of an amoniacal 
solution of nickel and ammonium sulphate, using 
anthraquinone as the coating cacalyst. The reduc- 
tion is effected at a texperature betveen adout 
300 and 350° F. in « mechanically agitated suto- 
clave using solutions containing 40-50 grass per 
liter of nickel apJ 10-400 graas per liter of 
we (2H, ) 250, act 20-30 ae per liter of MH,. About 
o2 gram per liter of catiusectnnes is usec as the 
catalyst and the autoclave is pressurized with 
hydrogen at @ pressure of about 300 lbs, p.s.1.g- 
After the nickel solution is depleted and the 
-luminua coated with an initial coating of nickel, 
the solution is discharged from the autoclave and 
replenished with a fresh solution which need pot 
contain further amounts of the enthraquinone 
coating catalyst, as the taietally forned nickel 
coating im ineelé acts asa catalyst. The cycle 
is continuously repeated until a composite powder 
4s formed containing about 16 to 18% by weight 


ea = 
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aluninum atx. 84 to 82% by weight of nickel, 
and ea size of -100 to +270 mesh. 

The powder thus formed is flame-sprayed on 

ild steel plate which has been surface-cisaned 

with emery cloth. The sprayirg is effected at 
about 9 inches from the plate, using @ povwder- 
type fl<«e-epray gun as cescribed in U.S. Patent 
2,961,335, issued Moveaber 22, 1960 and sold by | , 
Metco Inc. of Westbury, Long Island, under the * 
trade nase of “Thernospray”" powder gun. The 
spraying is effected at a rate of 6 to 9 ibs. 


ae 


of powder per hour, vsing acetylene gas 48 the 
fuel at a pressure of 10 p.s.i. and a flow rate 
of 17 to 25 cu.ft./hr. end oxygen as the oxidis- 
ing gas at a pressure of 12 p.s.i. and @ flow 

‘ rate of 29 to 35. cu.ft./hr. 

The nickel coating and the elusinum base 


Re lle ct Al ce 


combine in the heat of the fleme with a strong 
exothermic action, forming a mixture of nickel 
alucinum intermetallic cospounds which deposit 

| om _ the base as a dense, bigh quality waticg which 
exhibits self-bonding characteristics. A costing 
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layer of .002" = .004" thickness is built up in 
this manner. The coating may be used as a base 


' further layers of ¢if- 


material for spraying 


ferent metals or the like, and serves as en 
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The coating layer asy also de built up to @ 


greater thickness 4s, for example, .010" - 020", 
for use as an oxygen barrier undercost, or to even 
greater thickness as, for example, .020” - 2040" 


or thicker ae a wesr-resistant - oxidstion-resistent 


sur face. 
Due to its self-bonding charecteristics 


t'.e@ sprayed coating will adhere to a base without 


ronaibws 


the conventional surface preparation or roughening, 
and due tothe natural characteristics of a sprayed 
material, will allow further materials to be sprayed 
thereon with good bonding. The coating formed }.708 


the powder has excellent oxidation-resistant char- 
acteristics even at high Seapevaqures ent in oxid- 
izing atmospheres, end will for exemple prevent the 
oxidation of base aaterials, such as molybdenum or 


the like. The sprayed coatings aay be used as & 


neon sensiee some siisioiisiaistaiietiaibibe peter ot hapa nr 


‘lining in metel-nelting crucibles or aolien setal- 
handling equipaent, and wihis not %: vetted or pene 
trates by sany molten metals, including sel f-flexing 


| . alloys. Coatings forwed of the sprayed aateris! 


- glso show good potentia. is high tenperature » wear 
yesistsnt coatings. 


When the exazple ie repeated on a aclybccous 


rod of 3/18" diezeter, with e coating between .910" (© 
- 012" thick, the coated rod may be repeatedly 
heated to approximately 2000° ¥. in sir, in.an 


electric furnace and cooled to room tesperature 
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with no visible oxidation occurring. 
Similer results aay also be obtained if the 


cumposite powder contains 10 - 45% by weight of 
aluainus and 55 - 90% by weight of nickel. 


(b) Example 1(a) is repeated, using, hovever, 
| cobalt in place of the nickel. Comparable rasults 
are obtained. 
4 


(c) Example 1(a) is repeated, using titeniun 
hydride (TiH2) powder in place of the aluainum end 
dn an amount of 25 - 85 weight 2%, and preferably 


do Se ben sits 


60 = 85 weight Z of the total. The coating formed 
upon spraying is hard and dense, and when sprayed we 


on a smooch, pressed and sintered 41,0, substrate, 


ene (Kan ene Ee lar ttl Yt Sab tite ati SoS lg hd 


an excellent bond is formed. The sprseying may be 
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effected with am oxygen-hydrogen or oxygen-acetylena 


fleme. 


Exanple 1 is repeated with the spraying - 
‘being effected in turn on the following bases and ve a 


prepared ‘n the following manner: 


Low alloy stcels and stainless stzels, : 
suooth-ground to remove surface contaminat. sn; Z 
copper and copper base alloys, rough-ground or 
light-grit-blasted; alucinus end eluzinus base 

alloys, roybh-ground or light-grit-blasted; 

magnesiua, rougheground or light-grit-blasted; 


aod titenium, rough-ground or light-grit-blested. 
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In each case when ea further material, such 
as steel, alusina or the like, was sprayed over 
the coating in the conventional ard well known 
manner, the same wae bonded with « tenacious bond, 
though if this material had been initially sprayed 
on the surface as prepared in the canner indicated 


above, @ satisfactory bond would not be obtained. 


EXAMPLE 3 

The nickel-clad powder of Example 1 is mixed 
with an A1,0, powder having a particle cize between 
62 microns and 10 microns, in the ratio of sbout 
40% of the nickeleclad powder with 60% by weight of 
the ceramic, The powder is sprayed, using the gua 
described in Exacple 1, on @ mild steel plate which 
has been surface-cleaned by smcoth grinding. Spray- 
ing is effected at e distance of about 9” from the 


plate at a rate of about 4 to 8 lbs. of powder per 


hr., using acetylene at a pressure of 10 lbs. p.s.i. 


and a flow rate of 17 = 25 cu.ft./hr., and oxygen 
act @ pressure of 12 p.s.i. and a flow rate of 29 - 
35 cu. ft./hr. 

A self-boncing cermet coating is formed which 
showed excellent thermal shock-resistance, hardpess, 
abrasion-resistance, end waich strongly inhibited 
oxidation of the base. 

It is possible to vary the percentages of the 
ceramic in the mixture between $ end 851 is order 
to vary the properties of the coating. With “- 
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| increased azount of the intermetallic cozpound in 
the cerset costing formed, the bonding and thermal 


shock-resistant properties increased, whercas with 
{ an increased amount of the ceranic, the hardness 
and wear-resistant properties of the coating are 


increased ard the theinal conductivity decreased, 


EXAMPLE G 
Example 3 is repeated, using the following 
materials in place of the aluzinus oxide: 


Zirconia, calciua zirconate, aagnesiua 


sates om. Baten tin 


zirconate, spinel, ceric oxide, hafniusa oxide, 
rare earth oxides, molybdenuz disilicide, tungsten 
silicide, chromiua siliciJe, titeniua silicide, 
tungsten carbide, titanium carbide and chroalus 


earbide, 


a nm 


In each case an excellent coating was formed. 


EXAMPLE 


A nucleus of silicon powder is coated with 


nickel to form a nickel-clad flaze spray powder 


having a particle size between 100 and 325 aesh 

and containing 75 - 85% nickel based on the 
Silicon-nickel total. The composite powder is 
Sprayed with the flace spray gun described in Exe 
acple 1 om a steel base prepered by lightly grit- 
blasting, using the spraying conditions as described 


in Example 1. During the spraying silicon coubines 


@1Ge 


& f 
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with the nickel in an exothernic reaction, greatly 
enhancing the thermal efficiency of the spraying 


and producing an excellent coating. oO, wee 


EXAMPLE 6 

Titaniua is coated with nickel as described 
in Exaaple 1 to produce a powder having a particle 
-size between 100 and 325 mesh and containing 10 
to 50% nickel based on the titaniuncnickel total. 

The nickel protects the titaniua froa oxi- 
dation curing storage and when spraying. 

Upon spraying in the nacner deseritad in 
Exaaple 1, on a base material prepared by grite 
Diasting, the nickel and titanius conbine exo- 
thermically in the flase to form a corrosion- 
resistant coating cozprising a nickel-titeniua 


intermetallic conpound. 


ZXAMPLE 7 


Telluyius power was coated with copper 


so as to fora a cozposite having a particle size 
between 100 and 325 mesh and containing 50 to 80% 
copper based on the telluriuo-copper total. 

Upon spraying in the sanner described in 
Example 1, on a base material prepared by grit@- 
blasting, the copper ard tellurius conubine to 
forn a new aaterial. 


During the spraying heat was evolved 


WwW 
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upon the combination of the copper and telluriac, 


increasing the thernal econoay of the process. 


The nickel-clad flere spray powder of 
Pxaaple 1 is mixed with about 20% by weight of 


a aa AOC: AP ei TNR 


EXAMPL , | 
} 
low pressure polycthylere po./er and m ited at 
@ temperature of about 2.27 4. into ths form » 
of a rod of 1/8" diametcr. ‘The roe? is sprayed, 
using a conventional wireetype flame spray gus 
sold by Metco Inc. of West ~:ry, Long Island, as 
the Metco-type 4-Z Gun. The spraying ‘8 effected 


with ecetylene at © pressure of 15 p.c.i. and @ 


a cm 


flow rate of 37 cu.ft./hr. with oxygen as oxidize : 

ing gas at a eedeioxe of 38 p.s.4. and a flow 4 

rate of 75 cu.ft./hr; with air es « vlast gas 

at a pressure of 40 p.s.1. and a flow rats ef 

25 cu.ft./min. The end coating pro uced %y 

siniler to the coating produced in Evan,ic i» 
A) ge _—,, ERAMPLE 9. 

A wire is pe by encasing a core of 
mickel in a tude of aluminum and drevirg to @ 
size of .125" in dieneter plus or mirus .002, 
The wire contains 8&2 «> 84% by weight of nickel 
based on the aluminuzenickel total. 


The wire is sprayed, uring a conventional 


‘ wire type flane spray gun sold by Metco Inc. 


of Westbury, Long Island, as the Matco-\y pe 


q 4-E Gun. Spraying 18 effected with rect. “@ 
o2ie- 
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at « pressure of 15 p.s.1. and a flow rate of 
i 7 37 cu.ft./hr. with oxygen ss the oxidizing gas 
v 

. at « pressure of 38 p.s.i. and & flow rate of 


75 cu.ft./hr. Air is used as & blast gas at @ 


i 

| pressure of 55 p.8.i. and a flow rate of KN 

cu, ft./min. The end coating produced is sia- 

4lar to the coating produced in Exeazple 1. 
Similer results are also obtained using 


$$ © 90% by weight of nickel in the wire. 


, . EXAMPLE 10 
A composite wire is formed by winding indi- 


widual wires of nickel and aluaious to fors « 


| 

' stranded wire with a diascter of -125" plus or 

. . minus .002", The wire contairs 55 to 90% by weight 
of nickel based on the tetal Alii. The wire is 

| sprayed in the sanner. described 4m Exanple 9, 


with identical conditions and coating resulting. 


| EXAMPLE 11 
A silicon powder having a particle size 
between 140 and 325 mesh is coated with aolytdenus 
_4n the known manner and a composite powder is 
formed containing about 35 to 33% by weight of 
A silicon and about 61 to 65% by weight of wolyb- 
denua, and a size of 100 to 270 sesh. 
The powder thus forned is icemenel 

op @ base caterial which has been prepared by 


Light grit-blasting in the agnner described in 


Exazple 1. 
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The molybdenum coating and the silicon 


base combine in the heat of the flame, foraing 


a molybdenum silicon intermetallic which ceposits 


on the base as a dense, high quality coating 
which exhibits excellent resistance to oxida- 
tion at elevated tesperatures and will protect 


the base material from oxidation. 


EXAMPLE 12 
A molybdenum powder having a particle size 
range between 140 and 325 aesh is coated with 
silicon in the knovn manner and @ composite povder 
is formed containing about 35 to 39% by weigut eof 
silicon and about 61 to 65% by weight of molyb- 
deruna, and a size of 100 to 270 sesh. 
‘The powder thus formed is flaseesprayed on 

a base material which has been prepared by light 
grit-blasting. ‘The spraying ie effected at about 
five inches from the plete, using a powder type 
plasma flaze-spray gun sold by Metco Inc. of 
Westbury, Long Island, Kew York, under the trace 
nace of Type 7M3 Plasaa Flaze Gun. The spraying 
is effected at a rate of six to nine lbs. of 
powder per hour, using @ mixture of argon and 
hydrogen gas as the plasaa gas, vith oreon ata 
pressure of 100 p.s.i. and a flow rate of 110 
cu.ft./hr., and hydroger at 50 p-68.i. anc a tlow 
rate of 25 cu.ft./hr., using argon as the powder 


carrier gas at 100 p.s.i. and a flow rate of 


G © 


E 499 


1$ cu.ft./hr., using a stancard electrode 
and "D" Argon nozzle, and using arc current of 
400-500 anperes at 57-62 volts. 

The molybdenus base and silicon coating 
combine in the heat of the flaze, forming a 
molybdenum silicon intermetallic which deposits 
on the base as a cense, high qeality coating 
which exhibits excellent resistence to ozica- 
tion at high tezperatures and will protect 


the base material from oxidation. 


EXAMPLE _13 


A silicon powder having @ particle size 
between 140 and 325 mesh is coated with chroa- 
jum in the known manner, and a composite powder 
{s formed containing about 48 to 85% chroziuz 
and 15 to $2% silicon by weight and a si:« of 
100 to 270 mesh. 

The powder thus formed is flazne-sprayed 
op a base material vhich has been prepared by 
light grit-blasting in the manner described in 
Exazple 1. 

The chromium coating and the silicon base 
combine in the heat of the per forning & 
chronium-silicon intermetallic which deposits 
on the base as a dense, high quality coating 


which exhibits excellent resistance to oxidation 
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at elevated temperatures and will protect the bese 


material frou oxidation. 


EXAMELE 14 
A chroaica powder having @ particle size 
betveen 140 and 325 mesh is coated with silicon in 


the known manner, and a composite powder is forned 


containing about 48 to 85% chroziua and 15 to 52% 


silicon by weight end a size of 100 to 270 mesh. 

The powder thus forzed is flase~sprayed on 
a base onsertet which has been prepared by light 
grit-blasting. The spraying is effected at abdout 
five iaches from the plate, using & powder type 
plessa flene-spray gun sold by Metco Inc. of 
Westbury, Long Islaod, tev York, under the trace 
pase of Type 2¥3 Plasze Flease Cun. The spraying 
is effected at a rate of six to nine lbs. of 
powder per hour, using argon gas as the plasma gas 
at a pressure of 100 p.s.i. and a flow rate of 110 
cu.ft./br., using *rgon as the powder carrier gas 
at 100 p.s.i. and a flow rete of 15 eu.ft./br., 
using a standard electrode and "D" Argon nozele, 
and using arc current of 400-500 amperes at 
$7-62 volts. 

The chromium base and si? icon coating Coz 
bine in the heat of the flase, forming a chroeiua 
silicon interzetallic wh'ch deposits on the base 
as a dense, high quelity coatirg which ee 
-25- 
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sistance to oxidation et high temper~ 


excellent re 
tect the bese material from 


atures and will pro 


oxidation. 


PAs Lb 
A zirconius powder baving 4 
and 325 sesh is coated vith chrosius 


particle sise 


between 140 
rc and «@ composite powder is 


Seles alana ton sms 


in the known sanne 
formed containing about 45% gircopiua end 601% 
chromius by weight and @ size of 100 to 270 


mesh. 
The powder thus formed is flame-sprayes oD 
a base material in the senner described in Lxazple 


1. 
The chrouiuz coating end the zirconius bese 


flase, forming & chroa- 


sits on the 


combine in the beat of the 


dus zirconius intermetallic which depo 


base as a dense, high quality coating which ex- 


' pibits excellent resistance to oxidation at high | 
tenperatures. , 

— ERAMPLE 16 
powder having & particle size 
325 mesh is coated with 


A titanius 


range betveen 140 and 


silicon in the known manner and a composite powder 


to 657% titeniuz acd 


formed containing adout 35 
e of 100 to 


silicon by weight end @ siz 


is 
35 to 65% 
270 mesh. 

The powder thus 
g base material which has been 


formed is flane-sprayed oD 
prepared by light 


a 
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grit-blasting. The spraying is effected at about 
five inches from the plate, using a powder type 
plasma flase-sprey guD sold by Matco Inc. of 
Westbury, Long Island, Kew York, under the trade 
naze of Type 2B Please Flame Gun. The spraying 

is effected at a rate of six to nine lbs. of gouter 
per hour, using argon gas as the plasas ae ata 
pressure of 100 p.s.1. and @ flow rate of 110 paren, Ose 
using 4 jon es the powder carrier gs8 at 100 p.s.i. 
avd a flow rate of 15 cu.ft. /br., using « stancard 
electrode and "D” Argon pozzle, and using arc eurrent 
of 400-500 anes at $7-62 volts. 

The titanium base and silicon coating coubine 
exothermically in the beat of the flane, foruing & 
titanius silicon intermetallic which deposits on the 
base as « dense, high quality coating whict. exhibits 
excellent resistance to oxidation at high tezper= 
atures and will protect the base material froa oxi- 


dation. 


EXAMPLE 17 
A dysprosius powder having @ particle size 
between 140 and 325 aesh is coated with aluainua io 
the known manner and 8 coeposite powcer is forsed 
containing 60 to 75% dysprosium and 25 to 401 alua- 


{nun by weight and a size of 100 to 270 aesh. 


The powder thus formed is flaze-sprayed op & 


ak 


o-.. 
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bese material which has been prepared by light grit- 
blasting in the marser described in Exazple 1. 

The aluminus coating and the dysprosiua base 
combine in the heat of the flame with a strong exo~ 
thermic action, forming a dysprosiua eluninus inter- 
metallic compound which deposits on the base es & 
dense, high quality coating which exhibits excellent 


properties at high temperatures. 


EYAMPLE 

A laenthanus powder having a particle size 
betveen 140 and 325 cesh is coated with aluaious 
in the krown manner end a composite powder is formed 
containing 79 to 75% lantharus and 25 to Wi alu 
inum by weight and a size of 100 to 270 mesh. 

The powder thus forzed is flese-sprayed on 
a base asterial which has been prepared by grit- 
blasting in the canner described in Exazple 1. 

The aluminus coating and the lanthanus base 
coabine exothermically in the beat of the flese 
with e strorg exothermic action, fornirg a lantharus 
aluminum intermetallic compound which ceposits on 


the base as a dense, high quality costing which 


.,exhibits excellent properties at high temperatures. 
s | 


EXAMPLE 19 
A chromiua powcer having a particle size 
between 140 and 325 mesh is coated with alusious 


in the known manner and a composite powder is © 
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nad consisting of 60 to 62% chromium and 38 to 

40% aluainum by weight and @ size of 100 to 270 
mesh. 

The perder thus forzned is flane-spraye4 oo 
a base caterial vhich has been prepared by grit- 
blasting in the canner described in Exanple 1. 

The alusinum costing ani the chroaiun base 
combine in the heat of the flaze vith a strong 
exothermic action, forming & chroaiua alusinus 
intermetallic compound which deposits on the bese 
as a dense, high quality coating of very high 


melting point and excellent oxidation-resistance. 


EXAMPLE 20 
Exazpl: 19 is repeated except that the com 
posite powder is forned with ao aluminum core and 
chromium coating. Identical results are obtained. 
The nickel-clad aluainua composite powder of 
Exacple 1 is mixed with cobalt bonded tungsten 
carbide particle powder having « particle size range 


of -140 mesh +1U microns, and preferably 140 +325 


‘* mesh in proportions of: 


a) 80 weight percent tungsten carbide to 20 
weight percent of the composite, 
b) 20 weight percent of the carbide to 80 
weight percent of the cozposite, and 
c) preferably 50 weight percent each of the 
tungsten carbide and cosposi 
-29¢ 
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The powder aixtures are cach flene-sprayed 


on 6 mild stcel plate which has been surfsce- 


ee a mama sagen 


cleened by grinding or very light sand-blast clean- it 


ing. The spraying 4g effected at about 8 - 9 inches 
from the plc :, using a pow ier-type fleme-spray gua 
as described in U.S. Patent 2,961,335 issued Kovea- 
ber 22, 1960, end sold by Metco Inc. of Westbury, 
Long Islaod, Sev York, under the tradename of 
“Thermo-Sprsy” powder gun. The spraying is effected 
at « rate of & to 10 lbs. per hour using acetylene 
ges as the fuel at a pressure of 12 p.s.i. and @ 


flow rate of 20 to 30 cu.it./br. and oxygen as the 
oxidizin: gas at a pressure of 14 p.s.i. and & flew 
rate of 1) to 40 cu.ft. /br. 

Th nickel-aluzinus composite powder in the 
mixture reacts exothernically in the flaze to provide 
the self bonding properties of the eixture and, 
being £1 ly polten on impact with the substrate, 
becomes the matrix which securely binds the tungsten 
earbide particles together in the coating. 

Used as sprayed, oF finished by proper grinding 
procedure, the resultant coating is of a highly 
weareres stant coating matorial, applicable to wirtu- 
ally any bese material and not subject to the linl- 
tations of the previously used self-fluxing alloy 


matrix iaterials which aust be fused at approxiaately 


1900° F.. 
oWeo 


E 506 


é : - i 


fxanple 21 is repsated excert that ins place 


PPLE 22 


I LIONEL TIO, 


' . O€ the grade of tungsten carbide cobalt powder 


grains used, cobalt-bonded tungsten carbide grains 
with lower cotelt content end sharp, angular shape 
are used. 

The powder was sprayed ip the a&nner neceek 

{pm Exazple 21. The sharp, angular edges of the 

{nitial tungsten carbide particles were retained 
in the coating. | 

The deposited coating may be suitably finished 
by grinding for use as 8 weareresistant coating or 
used as deposited vhere the coated article is to be 
used as a hone or lap, the sharp ecges of the carbide 


{mclusions constituting the abrading or cutting edges. 


Example 22 is repeated except that in place 
of the tungsten carbide grains described, cobalt- 
bonded tungsten carbide particles of sharp, enguler 
shape were used which vere first coated with nickel 
im the aanner described in Exanple 1, ee to 
produce nickel-cled particles having a size bea tween 
100 end 325 eesh end containing from 20 - HD nickel 

ra 


based on the tungsten carbidernickel total. 
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EXAMPLE. 26 
The nickel-clad gluninua composite described 


4m Example 1 is aixed with a co lusmb ius (niobiua) 
~120 mesh and 410 aicrens 


-+ » powder of size between 
~140 +325 mesh in the proportions 


t of the pickel-elusinua com- 


and preferably 
“# of 60 weight percen 


posite. 
The powder mixture is sprayed 


in the eenner 


deseribed ia Exesple 21. The resultant coating 
4s self-bonding to 8 wide variety of substrate 


materials and vhes properly finished, by grinding 


or other means, 15 & highly wear-resistant, hard 


coating. 


EXAMPLE 25 
The nickel-ciad aluaivem coupoeite described 
4n Example 1 is mixed with a golybdenua powder ef 


. g size between -120 mesh and +10 aicrons and pref- 


erably -140 +325 mesh in the proportions of 65 
weight percent molybdenum to 35 weight percane 
of the nickel-aluainua composite. 

The vowder mixture is sprayed in the eannet 


described in Example 21. The resultant coating 


4s self-bonding to & wide variety of substrate 
materials and when properly finished, by grinding 


or other means, presents @ highly wear-resistzat, 


herd surface. 
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EXAMPLE 26 
Example 21 is repeated except in place of 
the tungsten carbide, ether carbides such a8 
titanium carbide, tantalum carbide, columbius 
carbide, chromius carbide and mixtures of che 


various carbides are used. 


EXAMPLE 27 
The nickel-cled aluainum core composite 


from Exazple 21 is mixed with aiusinum powder 

in the mesh size renge -100 +325 aesh, and prefer- 
ably in the -170 +325 sesh size renge in the pro- 
portions of 80 weight percent nickel elusins 
composite to 20 weight percent aluzinus. 

The mixture was sprayed in the ssnner 
described in Example 21. The coating as deposited 
consists of en intimate aixture of the fiane- 
reacted nickel aluninide - slusinus inns 
bonded to the base and particle to particle within 
the coating. 

Upon heat-treating in the temperature range 
1250° F. to 1500° F. in reducing etmosphere, dry 
hydrogen for instance, the nickel aluainide and 
aluzinus combine to form a dense, homogenous 
coating fused to the bese materi=1 which can be 
used for “cathodic” protection of iron and steel 


subject to water and salt-water corrosion, 


° 
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EXAMPLE 28 

The nickel-cledé aluminus composite powder 
of Example 21 is mixed with Monel power cf a 
size between -100 mesh and +10 Lerons, ané pref- 
erably between -140 and +325 mesh im the propor- 

> tions 35 weight percent composite to 65 weight 
- percent Morel. 

The powder eixture was sprayed in the manner 
describe’ {nm Exazple 21. The resultant coating is 
self-bonaing to a wide variety of subs-rate aater@ 
4els and the inclusion of the nickel-aluaimus 
composite, the components 1f which coabiue exo- 
thernically in the flame to provide the sel f-bvonding 
ability of the mixture, considerably increase the 
particle to particle bonds within the coatircg and 


decrease the perseability of the coating. 


EYAMPLE 29 
Exacple 23 is repested except that nickel 
and stainless steel powcers are substituted for the 


Monel. 


EXAMPLE 30 

Example 28 is repeated except that chroaius 
4s substituted for the Monel. 

The resultant costing shen properly finished, 
by grinding or other means, shows high resistance 
to abrasion, wear, and gelling by other metals, 


and is an excellent bearing surface. 


othe 
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AMPLE a 

Finely divided. elusinum powder («225 aceh) vas 
blended with @ phenolic varnish having approzinately 
SOL solid contents so as to fora a aixture heving 
the consistency of 8 heavy syrup and containing 69% 
by weight of the metallic eluminuc. 

100 grans of this varnish aluainus powder 

ae aixture was added to 240 grane of nick?l powder havirw 
a size & cveen -200 and +325 mesh, and the tvo were 
tho oughly aixed, with the mixing continued until the 
sarpish dried, leaving & fairly free-flowing powder 
in which all of the nickel core pec! is.es were elad 
with a dry fils, wa'ch consistea of slusious particles 
bonded to each other anc to the <£14 saterisi vy 
the phenolic binder. The powe = Aa thes wareed to 
250° F. to insure complete dry!nz.- TS ere were some 
minor agglomerates which vere scieene” ut ar. hande 
milled to red::~e the 12 @ to a #100 ocse powder. 
The end powder corsistes of approximately 15 weight % 
aluminum and 85 weig «- % nickel due to the less cf 
some aluninum during the milling. The powder is 
sprayed in the aanner described in Exemple 1 producing 
a siniler coating having, however, sore thar twice 
the tensile strength of the coating produced is 


Example 1. 


__ (a) A mixture of 6 weight % eluainua and 94 
weight % nicxel powder are thorou_aly blended and 
pressed together in the form of cylindrical 
briquettes which are loaded into an sluminus tube 
of .375" outside diameter, after which the tube 
ends are welded closed. The 3/5" dieneter feed 
stock is then swaged to 1/4" diameter, then to @ 
3/16" dizmeter and then to a 1/8" finished vire 


diameter. The wire is then annealed and colled. 


‘ The wire is then sprayed, using the convestional : 


wire type fleme spray gun sold by Metco. Inc. as 
the Metco Type 4°£ Cun. Spraying is effected, 
using acetylene at a presezre of about 15 lbs. 
p.8e4. and @ flow rate of 37 cu.ft./hr. and oxygen 
as the oxidizing gas at a pressure of 38 lds. p-s.f. 
and flow rate af 7$ cu.ft,inr. Air is used as @ 
blast gas at-@ pressure of 55 lbs. p.s.1. and flow 
+ rate of 30 cv, fr -/min. The wire is sprayed at 
, @ rate of 5) fe: per minute. The spray material 
is deposi ze of a surface of ground and nechines 
finished, esta rolled steel with ea keasile bond 
“rrength wf 3av lbs. p.s.i. The sprayed coating ,, 
is hard ard dense; it is wear- enc oxidcation- 
resistant and it also could serve as a base for 
rz epraying. 
if ' (b) Exazple 32(a) is repeaced except that 


chrouius is used in place of the nickel powder 


- 
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im emounts of from 24 - 95 weight 2, based on the 
total of the sluainus and pentane Spraying 
results in a high quality costing which has calf- 
bonding properties and {s resistant to oxidation 
at high eperetures. 

(c) /Exeazmple 32(a) is repeated, using colunbiue 
powder place of the nickel powder in amounts of 2 
from 40 - 90 and preferably 50 - 55 weight 2, based 


on the total of the colunmbius end aluainus. The 


Sprayed coating formed is a high quality costing 
which is resistant to oxidation at high temperatures 
and may be used to protect tantealua and molybdenus 
bases from oxidation. 

(d) Example 32(e: is repeated, using tentalus 
powder in place of the nickel powder te maoeeee ef 
40 - 90 weight % and preferably 65 - 75 weight 7% 
of tantalum, based cn the total of textalus and 
aluninus. The sprayed coating is a dense, high 
Guality coating which is self-bonding and is resist- 
ant to oxidation at high teaperatures. 

(e) Exazple 32(a) is repeated, using boron 
powder in place of the nickel powder in exmxmts of 
40 = 90 weight Z, based on the tots: of boron and 
aluninum. The resulticg sprayed costing is self- 
bending and is resistant to oxidation at high 


temperatures. 


(£) Example 32(c) is repeated except that 


the powder additionally contains 0.5 to 5 weight % 


«w Pe 
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of boron, and/or 9.5 to 5 weight % of silicon, 

based on the total of the coaponents. The coating 
formed is similar to that obtained in Exacple 32(¢) 
except that on heating to high teapereture in air, 

a very thin, cense, adherent, protective oxide fils 
foras on the surface of the intermetallic cozpound 
forned, which is resistant to spalling due to therasl 
shock, and which is believed scelf-t2aling. 


(g) Example 32(a) ie repeatec except that > 


tungsten carbide containing 12% binder acd havicg 
particle size below -140 mesh is sdéed in*ezount of 

5 = 70 weight 2, based on the total of the corponents. 
The resulting coating is & dense, extrenely vear~ 
resistant coating, wnich has self-bordirg properties. 
This exarple may be further repeated, using in place 
of the tungsten carbice specified, crystalline turg- 
_gten carbide, alusinus oxide, ¢iamords or 8Zy7 other 

‘abrasive material. 
(h) Exacple 32(a) is repeated. However, 

1 - 10% by weight and preferably 1 - 52% by weight 

of titanium hydride of a size below -100 cesh and 
preferably below -325 mesh, besed on the total of 

the components, 1s added to the core material, The 
results are the same as indicated in Example 32(a) 
except that the costing forned is of Leproved physical 
strength, concalning conosicerably less oxide inclusions. 


In place of the titanium hydride other setel hyérides 


BL 
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(1) Exazple 32(a) is repeated axcept thst the 


nickel powder is replaced with @ nichroze powder 
consisting of a chroce alloy containicg 80% nickel 


and 20% chromiuz. When sprayed the wire gives 4 


% es 


dense, self-bonding coeting whic’ 5 extremely 


oxidation-resistant. 


(§) Example 32(a) is repeated except that 


ee ee 


the nickel powder is replaced with ¢ powder aixture 


—- So 
te 


‘ consisting of 80% by weight nicke! and 20% by 
weight chrome. When sprayed the wire gives @ 
cense, gel f-bonding coating which is higtly oxidstion- 


resistant. 


Table I below gives exaaples of further cca- 
ponent paire vhich aay be u.ed to fors the powders 
and/or wires in accordance with the invention. 

Each of the component pairs as listed is 
Table 1 below may be forzed into a composite powder 
or wire as described above, and when flaze-sprayed 


will excthermically react, forming un intereetaltic 


compoun! and high grade coating. Thus, the compon- 
ext pairs may be foraed into clad povders as 
described in Exseple 31 anc sprayed as described 
therein, or formed into ea coaposite wire as 
described in Example 32.and sprayed as described 


therein. 
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s%, 


a 


Be 


Ag Ce 


Al As. 
Al Au 
Al B 
Al Ba 


Al Ca 


Al Ce 
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ABLE continued 


While the invention has been described in 
detail vith reference to certain specific exdodicents, 
various changes and codifications which fall within the 


spirit of the invention and scope of the appended claias 


will become apparent to the skilled artisan. The inven- 


tion therefore is only intended to be linited by tke 
appended claizs or their equivalents, wherein we have 


endeavored to claim all irherert novelty. 
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We claim: 


1. In the flame spray process in which e heat- 
fusible material is hested in « heating rope to at least 
heat-softened condition snd propelled in such conéition out 
’ Oe said zove in finely divided form, the ieproveneat watch 
comprises passing the heat-fusible material into said soe 
in the form of a composite comprising at least two compon= 
ents which exothernically react with each other at the 
temperature developed in the heating sone, forming an 
intermetallic compound. 


* 


. Improvement according to claim 1 in which said 
_omponents ere components which exothermically react with 
each other, with the release of at least 3,000 gram calories 


per gram atom. 


3. Improvement according to claim 1 in which said 
components are components vhich exothersically resect with 
each other, with the release of at least 7,500 grea calories 


per gram atom. 


4. Improvesent according to cleia 1 in which one 


of said conporents is aluninus and the other nickel. 


S. Inprovesent according to cleis 4, in which said 
oluminum is present in asount of about 10 to 45% by weight, 


baséd on the total of nickel and slusinua. 


« &18 
6. _ Improvement according to claim 1 in which said 
components sre coaponent pairs selected from the group 
listed in Table I above. 


7. Improvement according to claia 1 im whieh esid 
composite contains at least one additional flane cpray 


material. 


8. Improvement according to claim 1 in which said 
composite is sprayed in conjunction with at least cone further 
flane spray material. 


9. In the flase spray process in vhich heat fusib)s 
material is heated in a heating zone to at least heate 
softened condition and propelled in «id condition out ef 
said zone in finely divided fora, the {mprovesz~* which coe 


prises passing the heat-fusible material into said scope in 


. the form of individual clad powder particles cosprising « 


nucleus and @ coating layer which will exotheraically react 
with the nucleus at the teaperature developed in the heating 
gone, forming en intermetaliic compound. 


10. Improvement according to clain 9 in which said 
components ere components which exothermically react with 
each other, with the release of et least 3,000 grae calories 


per gram atoa. 


[oh Improvement +:  cding to claim 9 in which ssid 


components are cozponents which exothermically react with 


each other, with the release of at least 7,500 gram calories 


= * 
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i2. oa Luprovesent. according to claia 9 ip which said 


nucleus is aluminum end said coating layer nickel. 


33. Improvement according to claim 12 in which said 
eluninua is present in aazount of about 10 - 452, based on 
the total of nickel and eluminus. 


14. Improvement according to claim 9 in which the 


nucleus and coating layers are selected from the seabers — 
of the group consisting of the peire listed in Table I. 


15. Improvement according to claia 9 in which seid 
coating leyer consists of fine particles bound to said 
pucleus by a binder. 


16. Improvement according to clain 9 in which said 


clad powder particles are in admixture with another flene 


spray powder. 


17. In the flasze spray process in which heat-fusible 
material 4s heated in a heating zone to at least hest- 
softened condition end propelled in said con‘ition out of 
said sone in finely divided form, the iuprovement which 
comprises passing the heat-fusible material into said zene 3 
in the form of @ composite wire comprising at least twa | ee 
components vhich exothermically react with each other “ 

the temperatures developed in the heating rene forming en 


intermetallic compound. ke egies 
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18. Improvement according to claim 17 in whieh 
said components ere components which exothermically react 
with each other, with the release of at least 3,000 gran 


calories per gram etoa. 


: 19. Iaprovenent natin to clate 17 in which 

. ie z | said components ere cozponents which exothernically react : 7 
i | vith each other, with the release of at least 7,500 gran q 
4 | calories oe gras atoa. 


20. Improvement according to clais 17 in which 
ane of seid components is aluminum and the other nickel, 


21. Improvesent eccording to claim 20 in which — 
said aluminum is present in amount of about 10 - 452 by. 
weight, based on the total of nickel and aluainua. 


22. Improvement according to claim 17 in whieh” 
said components are component pairs selected from the 
group listed in Table I above. 


23. Isprovezent according to claim 17 in which 


said wire {s in the form of a sheath of one component 


containing a powder of the other component. 


24. Improvement according to clais 23 in vhick 
seid sheath is en aluzinus sheath and in which seid core 
is a compacted mixture of aluainus and nickel powder. 
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25. ‘Improvement according to claim 17 in which said 
wire is a qulti-strand wire with individual strands of 


“gaid components. 


26. A flame spray materiel suitable for use in the 
process of claim 1, comprising @ coaposite containing at 
“east two cosponents which exothermically react with each 


other vhen selted, forming a> intermetallic compound. 


: 27. A flame spray material suitable for use in the 
: process of claim 1, cozprising @ composite containing at 
least two compovents vhich exothernically react with each 
other when selted, forging an 4ntermetallice compound with 


the release of at least 3,000 gras calories per gten.atos. 
’ ri o 


28. A fleme spray material suitable for use in the 
process of cleis 1, comprising A composite containirg at 
least two coaponents which exothervically react with each 
ether when melted, forming an intermetallic compound with the 


release of at least 7,500 graa calories per gram. a*os. 


29. A flaze spray meterial suitable for use in the 
process of cleis 1, coaprising @ composite containing aiuainus 
‘and nickel. 


30. Composite according to claim 29 in which said 


aluminum is present in amount of about 10 - 45%, based on 


the total of nickel and aluainus, 


Hl 
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31. Composite according to claim 26 in which 
said components are component psirs selected from the 
group listed in Table 1 above. 


32. A flame spray powder in the form of individ- 
ual clad particles comprising a nucleus and at least one 


coating layer of a aaterial differing from said wucleus ‘ 


and exothermically reactive therewith when aelted together, 
foraing an intermetallic compound. 


33. A fleme spray powder in the form of individ- 
ual clad particles comprising a nucleus and at least one 
coating leyer of @ material differing from said sucleus 
and exotheruically reective therewith when melted together, 
forming an intermetallic compound, vith the release of 


at least 3,000 gra=z calories per gram atoa. 


x. A flame spray povder in the fora of individ- 
ual clad particles comprising a nucleus and at least one 
coating layer of a material differing from said nucleus 
end exotheruically reactive therevith when melted together, 
forming an iotermetallic compound, with the release of 


at leest 7,500 gram calories per gram etos. 


35. A flame spray powder according to elaim 32 
ip which said components ere component pairs selected 
from the group listed in Table 1 above. | 


HT] 


a es 
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ee A flame spray powder according to claia Win 
which said coating layer is in the form of a finely divided 
powder bound to the sucleus by a dinder. 


- A flame spray powder in the form of individ- | 
ual clad particles comprising s gucleus oc aluainum and 


a coating layer of nickel. 


38. Powder according to claim 37 in which said 
aluainus is present in exounts of about 10 - 452, based 


wayiti 


ca 


on the total of nickel and slusipus. 


39. A flese spray powder in the fora of fadivide 
ual clad particles couprising e nucleus of pickel ae 

coating layer of finely diviged eluainus particles bound — 
to the nucleus with a binder. 


40. A flame spray wire suitable for use in the 
process of clain 1, comprising. two seperate components 
differing from each other and capable of exotheraically 


reacting with each other when melted together, forming en 


intermetallic compound. 


t 


41. . A flane spray wire suitable for use in the 
process of clein 1, comprising two separate components 
differing from each other and cepable of exotheraically 
reacting with each pre when nelted cnenee, foruing ep 
intermetallic compound, with the release of at least 7,500 


gram calories per gram atom. 


en 
“Wi 
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42. "+ “A flame spray vire suitable for use in the 
' process of clais 1 compriaing two seperate compunents 
. = i ffering from each other and capable of exothermically 
reacting with each other when melted together, one of 
said components being aluzinuz and the other nickel. 


43. A flaze spray wire suitable for ce in the 

process of cleia 1 couprisiog two separate cocponents 

differing from each other and capable of exotheraically 
reacting with each other vhen melted together, forming 

an intermetallic wile: with the release of 7,50 
gras calories per gram atom, said cozponents being coe- 

ponent pairs selected from the group listed in! Table I 

above. | 


44, A fleme spray wire suitable for use in the 
process of claim 1 comprising a sheath of @ first com 
ponent and a powder core of at least one second component, 
said first and second cozponents being capable of exo- 
thermically reacting with each other when seited ‘together, 
with the release of at least 7,50) grem calories fer 


gren «tou. 


45. A fleze spray wire according to claim 44 


in which said sheath is eluninus and said core a aixture 
of aluainus and nickel powder. 


al i Hf 
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‘a6 A flase spray wire suitable for use in the 

process of clain 1, cozprising individual strancs of two 
“separate components differing from each other and capeble 


nh ic sa AN a th 


of exotheraically reacting with each other when selted 
together, forming en intermetallic cozpound, with the 


release of st ‘cast 7,500 grasa calories per gras aton. 


47. A process for producing flase spray powder 
.... | 
IY 72 -eccorting-toetei=-32, which coaprises applying a coating 


of a finely divided powder in @ birder to a nucleus powder 
and drying the binder, said first mentioned powder and 
said nucleus powder comprising-materials which will exo-.. . 


thermically react together, forming an intermetallic 


cospound. _ ee ' 


48. Process accord ag to clain 47 in which said 
pucleus is nickel powder and said finely divided powder 


is aluminum powder. 


49. Process according to clais 48 in which the 
aluminum powder dispersed in a phenolic varnish is acaixed 


with the nickel powder and the varnish dried. 


$0. Laprovenent according to claim 1 in which che 


. heat-fusible caterial additionally contsins « cetal hydride. 


$1. Process according to clais $0 in which one 


of said components is at least partially in the fors of 


a hydride. 


o oo” 
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Flase spray material eccorcing to claim 26 
additionally containing a metal hydride. 
53. Flane spray materisl according to cleia 26 
in which one of the said compunents is at least partially 


io the forma of « hydrice. 


$4. Flame spray waterial according te claim 26 
additionally containing e sexber selected froe the group 


consisticg of boron, silf_on and mixtures thereof. 


55. A flame spray material suitable for use is | 
the process of claia 1 conprising a composite <ontaining at 
least tvo components which exothsraically react with esch 
other when welted, said eonpensete being cozponent pairs 
selected from the group consistirg of Al Co, Al Cr, Al Mo, 
Al W, Al Ta, Al Xb, Al Ti, Al Hi, Si Bb, Si Cr, Si W, Si Co, 
Si Mo, Si Ni, and Si Ta. 


56. A flame spray material according to eleia 55 
in the form of a powder. 


57. A flase spray material according to clain 35 
in which one of the components is in the form of a coating 


on the other component. 


58. A flame spray material according to claia 55 
in the form of a vire. 
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OA POKER OF ATTORSZY. ¢° 


Being duly svorn, ve, Ferdinand J. Dittrich . 
and Arthur P. Shepard, residing at 2457 Xew Place, Bellaore, 


Long Island, New York, and 29-01 - 159th Street, Flushing, 


Long Island, New York, respectively, depose and says that 
we are citizens of the United States; that we have read the 
foregoing specification and claims end we verily believe 
that we are the original, first and joint inventors of the 
invention or discovery of FLAME SPRAYING EXOTHERMICALLY 
REACTING INTERMETALLIC COMPOUTD FORMING COMPOSITES described 
therein; that this application diccloses end claias subject 
matter disclosed in our pending applications, U. S$. Serial 
No. 72,543 fied Kovember 22, 1960; U. S. Serial Mo. 134,544 
filed August 16, 1961, and U. &. Serial No. 237,786 filed 
October 26, 1962; that as to the subject matter of this 
application which is comeon to said application we do not 
know and do not believe that the same vas ever known or used 
before our invention thereof or patented or ¢escribed ip any 
printed publication in any country before our invention 
thereof or more than one year prior to said application, or 
in public use or on sale in the United States for more than 
one year prior to seid application; that said common subject 
matter has not been patented before the cate of said eppli- 
eation in eny country foreign to the United States on an 
epplitcation filed by ue or our legal representatives or 
assigns sore than tvelve months prior to said application; 
that es to the subject matter of this application which te 


mot common to said application we do sot know and do not 


int aticidiles no ton ob aga 
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believe that the same was ever known or used before our inven- 
tion thereof or patented or described in any printed publication 
in any country before our invention thereof or nore than one 
year prior to this application, or in public use or on sale 
in the United States for more than one year prior to this applic | 
cation, and that said subject matter has not been patented in 
acy country foreign to the United States op an application 
filed by us or our legal representatives or assigns sore than 
tvelve months prior to this application; and that no applies- 
tion for patent on said invention has been filed by us or 
our representatives or assigns in any country foreign to the 
United States, except as follows: Argentina, filed Septeabder 
14, 1961; Belgium, filed Koveaber 21, 1961; Frence, filed 
Kovenber 17, 1961; Spain, filed September 29, 1961; Australia, 
filed September 19, 1961; Canada, filed Noveaber 8, 1961; 
Germany, filed October 24, 1961; Great Britain, filed September 
14, 1961; Holland, filed October 13, 1961; India, filed August 
22, 1961; Italy, filed September 27, 1961; Japan, filed Kov- 
enber 22, 1961; Mexico, filed October 20, 1961; Sweden, filed 
October 27, 1961; Switzerland, filed October 31, 1961; India, 
filed May 21, 1963. 

And we hereby sppoint BURGESS, DIXKLACE & SPRUNG 
(Registration Ko. 15,379) a firs composed of Ralph D. Dinklage 
and Arnold Sprurg, of 233 Broa: «sy, New York 7, Kew York, our 
attorneys with full power of substitution and revocation, to 
prosecute this application and to transact ell business in 


the Patent Office connected therevith. 
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WHEREFORE we pray that Letters Patent be 
granted to us for the invention or discovery described 

- and claimed in the foregoing specification and clains, and 
we hereby subscribe our names to the foregoing specification 

and clains, oath, power of attorney and this petition, 


— January, 1964. 
2 ~ 


* < 
245) Kew Piaze, Lelisore, Lorg Island, New York 


this diet 


Inventor: 


Inventor: AA Shab 
' 29-U1L = 159th Street, Fl 


Nev York 


ol 
usbing, \Long Island ° 


STATE OF KEW YORK =) 
) ss: 

COUNTY OF NASSAU ) 

Before me personally appeared FERDIKAKD J, 
DITTRICH end ARTHUR P. SHEPARD, to me known to be the persons 
described in the above application for patent, who signed 
the foregoing instrusent in my presence, and aade oath 
before we to the allegations set forth thereia as deing 


under oath, on the day and year aforessic. 


i 
/ 
Soh OAM 


Notary P.'°. tentg (4 ee Vor 
. s- Cy Pa ae 
Cad ted it Master! Wo 4 
wr: 
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233 Broadway 
New York 7, Hew York 


L 


EXAMINER tn charge of this epplication. 
Commissioncs =! Patents. 


SPORTERFD THE FL? FEA 


This application has been examined, 

Patents cited to show classifieation: 

I. 1,971,808 4/34 Alexander 117-5 
2,203,869 T/k Wasserman 117-46 

II. 1,379,063 5/21 Van Allen 29-191 


2,933,415 4/61 Romer 29-191 
72T.1,916,989 1/33 Pacer 29-191.6 ; 
2,055,948 9/36 Selquist 29-151.6 h 
Tv. 2,303,504 12/k2 Pyan 117-100 
2,853,403 9/58  —.: Kackiw > 117-100 


This application is found to contain claias : 

drawn to four separate and distinct inventions, Restric- t 
tion as indicated below is required under Rule 142, 

I. Claims 1 to 25, 50 and 51 drawn to process of 
flame spraying and a flame sprayed article, classified 
with the Alexander and Wasserman patents. 

IZ. Claims 26 to 39 and 52 to 57 draw to composite 
metal stock particles, classified with the Van Alien and 
Homer patents. 

IYI, Clains/to 46 and 56 drawn to composite metal 


wire, classified with the Rader and Selquist patents. 


ae , 


Serial No. 343,705 


Iv. Claims 47 to 49 drawn to a process of applying 
a coating to a particulate power, classfied with the ' 
Ryan end Mackiw petents. “ 

The inventions are distinct from the other 
because the composite powder of Group II and the composite 
wire of Group III have differenct utility other than in 
the flame spraying process defined in the clains of Group T. 
Yor example, the composite metal powder of the clains in 
Group II could be used in the fabrication of metal parte 
from the compressed compacted powder, as shown by the 
Homer ot al. patent, or in a sintering process, ‘The metal 
wire of Group III could be used as anchoring and sealing 
wire as illustrated by the Rader patent, or as an electri- 
col conductor illustrated by the Selquist patent, Also 
for the above reasons the classification of Group II 
drawn to a powder and Group III drawn to « wire have 
acquired seperate status in the art, 

The process of Croup IV is distinct from Groups 
I to IIZ as illustrated by the Mackiw drawn to a method 
of maxing a composite metal perticle, and the Ryan patent 
illustrating the treatment of metal powders, 

The claizs as grouped thus define separate-through- 
related- inventions, not mutually dependent upon each 
other, capable of supporting separate patents, M.P.2.P. 
606.03. 

Asshown by the exezplary patents cited, the 
several alleged inventions have attained separate status 
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Serial No. 353,705 


in the art and ere separately classified so 


as to require divergent searches, M.P.E.P. 863. 
‘Since (a) the clains,as grouped above, define 


separate invenvlons capable of supporting separat« 
patents and (b) reason exists for insisting upon restrice- 
tion, the restriction requirement is deened proper. 
Attention is directed to the provisions of 
Rule 153 and M.P.E.P, B18 through 818.03(¢) for factors 
pertinent to an election asd cnaplete response. 
A SHORTENED STATUTORY PERIOD FOR RESPCSE TO 


‘THIS ACTICN IS SET TO EXPIRE TwO XOWIES FROM THE DATE 
OF THIS LETTER. 


Attention 4s directed to the Commissioner's 
address published in the 803 0.0. 893. 


¢ 
A.Golisn:peb 
WO 7-2525 


0 
be ” Wate 


Applicants: Ferdinand J. Dittrich and Arthur P. Shepard 


.Seriel No.: 343,705 i fy FS 
Filed : February 10, 1964 
For : FLAME SPRAYING EXOTHERMICALLY me 


REACTING INTERMETALLIC COMPOUND culvayi- 
FOKMING COMPOSITES i 


Movember 20, 1964 


Hon. Comaissioner of Patents 
Washington 25, D.C. 


Sir: oe 
BURGESS, DINKLAGE & SPRUNG, attorneys of 
record in the above entitled application, announce their 
change of address as of April 30, 1964 to 605 Third Avenue, 
_New York City, H-X--10016, and respectfully request that 
all future correspondence and actions be eddressed to them 
at thet address. , 
Very truly yours, 
BURCESS, DINKLACE & SPRUNG 


By (lant SL 
Attorneys for Applicants 
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‘FILED: FEBRUARY 10, 1964 2 
FOR: FLAME SPRAYING EXO- 
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IN THE UNITED STATES PATENT OFFICE prttl.c> 


APYLICATION OF: —a J. DITTRICH, : JAN 27 65 


AL. ~ 4 


SERIAL NO. 343,705 erouUrP ‘. 


THEFMICALLY REACTING 3 
INTERMETALLIC COMPOUND 
FORMING COMPOSITE 


GROUP: 160 ~~ as 
Washington, D. C. 
January 25, 1964 

Hon. Commissioner of Patents 

Washington, D. C. 20231 

Sir: . 


AMENDMENT 
In reply to the Official Action dated November 23, 1964, 


\ 
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requiring restriction, the applicants hereby provisionally 
elect Group I comprising clains 1 to 25, 50 and 51, which 
are drawn to the process of fiame spraying and to flame 
sprayed articles. 

The applicants respectfully requ *< reconsideration of 
the requirement for restriction on the ground that the clains 
do not define independent and distinct inventions. 

The applicants reserve the right to file one or more 
divisional applications directed to the non-elected claias 
should thi:, requirement be mace final. 

Respectfully subaitted, 
BURGESS, DINMLAGE & SPRUNG 
Attorneys for Applicants 


' Washington, Dy Cc. 


' Wf Representative 
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IN THE UNITED STATES PATENT OFFICE. ,n.. oon, 18ihi 


wea te 
7 
: Applicants: ferdinand J. Dittrich et al 
5 ole : ‘ : 
Serial Now: 343 705 “roup 10d 
Ciere! pated 2 february 10, 1964 
, ELAME SPRAYING EXCTHEP'ICALLY 


RLACTINC INTERMETALLIC COMPOUND 
FORMING COMPOSITLS. 


For 
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January 27, 1965 


SA at in wh ln ea AE Rl, << ae 


tion. Conrissionaer of Patents 
Washington, J. C. 


Sir: 


The following is supplemental to our ancndacnt 


dated January 25, 1905. 

Tne Office Action of ‘overter 23, 1968 was 
resronded to by a request for reconsiceratica of tiie requirenent 
for restriction and a provisional election of Grou; | 
corprising claims 1 to 75, $0 and 31. Applicants aereby 
reguest permission to shift the provisional election to 
Group IV comprising claing 47 tot)” It is dclievee trast 
tais shift should be peraittes as it is assured trat the 
[xaniner has not vet acted in reliance on the previous provisicml 
election made. 

The non-elected claims are retained for éivisional 
purposes should tae requireeent be nmade final. 


Pespectfully subxitted, 
SKELSS, VINKLATE & SPRUNG 
4 = 
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en Cremer aon ee POTTES 
Seem Rit MEF 
US. CEPARTMENT OF COMMERCE 
Pattnt Grr 
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fo Regiy Planes Role. Te: 
| — OO Ue 
Burgess, Dini-lege and Sprung 
605 Taimd Avene 
New York, Kh. XY. 10016 
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Please find below s communication from the EXAMINER in charge of this application. 


Comaissioner of Patents. 


This is in response to the letters filed 
January 25, and Janvary 23, 1965. 


Refererces applied: 


2,370,242 5 Hensel et al. 117-102% 

24053, 403 Dy Ynekiw ot Ol. 791K - 
2,907, T3 D a“ 117-2190 I. 
3,102,044 @ 117-02; 


Art cited of interest: 
£/50 Carney 117-190" 
1/57 sade L179 OS 
3/ol “white tetal. 117-15 FS 


i,/62 Sehrexelius 117-165 
(3-3-53) 


3,050,409 Beyer 117-22 


8/£2 

(11-30-59) ——— 
Claims 47 to 49 have been elected by 
applicant due to the requirezent for restriction, the 


election made without traverse in Paper No. 6. 


“he specification {ts obfectad to sirce 
the Table on pare LO shows tha tomhinet tons of soéttn | 
wutth other setals en4 the combination of hyd: oren with 
yenadius, The specificatten ie consi4ere? incanpl ete 
sires it is felt that srestel preceé*ions would be 
necessery due to the reectiveness of sotiun. Yet the 
srectficstion ts stlent on enT gresetures ot *hin nature. 
Zlso it {3 not seen how wonadius epit4 be apriied %o : 
hrtsesen sremrgh @ tirte>. : 


stetcs L7 to 49 are resecte? on insuffisten® 


Elsclosure fom tt.e reasons set forth tr the preceetss 


cerasrern. 


Clat~s L7 to &9 are rejected as failing to 


oreperliy define the invention es reqstred un“er 96 7.5.C. 
112. The prrase “accoréice +o clat= 32" senders the 
clei- indefinite ond should be renovet.— 

ciates 17 and 43 sre refectsd es ynnetentotle 
over Bansel of al. ner 36 OF further in view of Joserh 
az “aexiv ef sl, unter 25 U.8.C. 193. Fensel s* al. 
teach the cmocess oF coating a powte> vith an edhes{7e 
erd coating this sutstrate with erother seth, Also tre 
second metal “ay >° arpiies in the for of a 7A3°8. 
Since eost setuls wil) roect oxcthermslly %o fore inter~ 
metallic comrmnés, *he metals of Hensel e* eal. are 
s2cr to be ecufvelen® fo avpitcas® *s motels, The Josech 


an4 Macyiw et el. references have deen erpiied seraly to 


first complete paragraph of column 3. 
: Clain 49 is rejected on the references and 
the reasons applied to claim 47 further in view of Ho7t. 
Tis latter reference shows that phenols are know 


Serial No, 343,765 


show the wide variety of metal particles which have 
been coated with other metals. 
Joseph reference on column 2, lines 7 to 18 and the 


Note for example, the 


adhesives for perticulete material, Orly the expected 
results are obtained in the choice of a particular type 


of adhesive. 


The Carney, sade, White et al., Sctrewelius ; 


and Eayer references, cited of interest, teach the exploy- 


mnt of powders, 


Swxsarz t 


Claims non-elected without traverse in Paper 


No. 6: 1 to 46 and 50 to 53. 
Clains rejected: 47 to 49. 


Clains allowed: none, 


A SHORTENED STATUTORY PEP IOO FOR RESPGISZ TO 
THIS ACTION IS S2T TO EXPIRE FCUR MUITHS FROM DE ATS 


YEREOF, 


on 


“0 7-2367 


Examirer 


AS/ip* 


TE_THE_UNEIED STATES PATENT OF7ICZ = sETENTD 


ue 
d 


Applicant(s) ; Ferdinand J. Dittrich & Arthur P. Shaaare B65 @; 


Serial Mo, ; 343,765 - GROUP 160 : 


bruary lu, 1%» 
Filed a poureery ss Croup isc 
os WE SPRAYING EXCTHEPMICALLY PLATING 
} od : ieraMea taliie Coebenae FOWISS CiMPccITES. 


Ss assnsnstssssessssssnssssstssnsnsseesy 


April 27, 1965 


Hon. Comnissioner of Patents 
Washingtor, D.C. 20231 


Sirs Ac 02-4740 i 


eR You are hereby authorized co furnish us with : 
the following references cited in future Office Actions in 


the sbove application. Charge the cost thereof to the above 


account, eal ‘ : 
liropy. ) U. S. patents 
. 2 copies ) 
~—Soy ) Foreign patents : 
4 . 2 copies 4 * 
A_copy Literature references 
2 copies } 


"| 0” Respecttutiy, 
oe BURGESS, DINXLAGE & SPRUNC 
sah BY Cndfn ao , 
Attorneys for Appiteant(a) i 


A 


a $541 wen =e an 


YAY 2 le 
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‘ 
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IN THE UNITED STATES PATEXT OFFICE 


Applicants ¢ Ferdinand J. Dittrich et al 


Serial Se. : 343 705 Group 160 
Filec : February 10, 1964 
For - ¢ FLAVE SPRAYING EXOTHEAMICALLY REACTING 


LUTERMETALLIC COMPOUND FORMING COMPOSITES 


LT 


May 18, 1965 


Hon. Commissioner of Patents 
Sashington, D0. C. 


Sir: 

The following is in response to the Office Actios 
dated April 26, 1965. 

Kindly enter the following amencaent: 

In the specification, cancel the first sentesce 


and substitute the oofThis 18-8 contsnuation-in-part 


of copending application Serial Ne. 72 $43, filed November 22, 1968; 


\ Serial No. 134 $44, Filed August 16, 1961; and Serial Se. 237 7% 
filed October 26, 1962. The invention relates to the flane 
i ME oocadodesihokes BS oil 
apraying of exothersicelly reacting intermetallic compound 
forming composites. / 
Page 40, Table 1, thisd colusm,. next to the isst 


line, cancel “ HV". 


’ 
Claim 47, line 2 cancel "accerding te clsim 32” and 


ID 
substitute -fa the form of individually ¢led particles coma: 


a prising s nucleus and at least one costing layer of s material 
AAS differing frow seid aucieus and exothernically reecting there> 


with when nelted together forning an intermetallic compound -- 


l, 


—- ee ee 


Kindly adé the following claixzs: . 542 
trsniomasesnesnensiiensieenseensnstinrensansenmetisissonigy sili hiiiiiia: dhe i. unica 
$9. Process according to claim 47 in which said 
first ecckbene’ powder and said nucleus powder couprise materials 
which will exothermically react with each other when welted 
together forming an intermetallic compound with the release 


of at least 3000 gram calories per gram stos. 


60. Process according to cisim 59 in which ssid first 


mentioned powder and said nucleus powder comprise materials 


which will form an intermetallic compound having 3 nigher meiting 


point than the cozponents. ge \ 
| my 61. Process according to claim 47 in which said first 
mentioned powder and ssid nucleus powder comprise saterials 
( which will exothernically react together forming an inter- 
\y metallic corpound with the release of at least 7500 gra» calories 


per gram aton. 


62. Process according to claim 47 in which said first 
mentioned powder and said nucleus powder are component pairs 


selected from the group listed in Tabel I above. 


63. Process according to claim 47 in which said first 
mentioned powder and said nucleus powder are cosponent psirs 
selected from the group consisting of Al Co, Al Cr, Al Mo, Al M, 
Al Ta, Al Nb, Al Ti, Al Mi, Si Nb, Si Cr, Si #, Si Co, Si io, 

Si Ni, and Si Ta. 
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. 


With reference to the first paragraph of page 2 
of the Action it is pointed out that the “H V” combinations 
appearing in the Table on page 40 is an obvious error as hydrogen, 
of course, is not a metal and accordingly this error has been 
corrected by cancellation. 

with respect to the sodium contsining condinations 
it is pointed out that: 

a) If the sodium is the nucleus, no prodlem exists 


as the cladding protects anc isclates the saae. 


The present clains are limited to the process in- 
volving the binder and if the sodium is the coating, 
its incorporation in the binder will sufficiently 


Anactivate the sare. 


In any event the specification is directed to the 
skilled artisan and it is within the skill of any 
artisan in the flane spray field to handle reactive 
powders as it is conventional to handle such 
powders, such as pyrophoric zirconium and titenius 
powcers which are cornonly handled in flame spraying. 
In connection with sodium the sane is only reactive 
in the presence of water and it is well within the 
skill of the art to maintain the powder in an inert 


or dry atuosphere. 


oe 


(a 
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 $till further,the extension of this objection is 


connection with claims 48 and 49, as the sane are lisited te 


= /_— m= 


nickel. snd-elusinue-powder;-is- not ‘understood. 


The application 9s originally filed was breadly 
directed to a very important and basic invention in the flave 


ee ae ae 


spray field, i.e. the utilization of composites containing tve_ 
components which would exothermically react when sprayed | 
forming an intermetallic compound, The concept of flane 


composite which in itself generates heat by inter- 


metallic cos ¢d formation is entirely novel in the flame \ 


spray art, as is a f spray, material capable of perferning — 
this function when sprayed. e heat generation by inter- 
metallic compound formation is not to be wistaken nor confused 
with the spraying of components vhich will exothernically react 
by oxidation reaction or thermite-type reaction. The combining 
of the components into the intermetallic compound upoa spraying 
generates heat which aides and facilitates the spraying process . 
allowing, for example, the formation of self-bonding coatings 
agd tne intermetallic coxpound forsed produces a superior and 
highly cesiradle coating per se without the introduction | 
of heteroatoms. f 

Ore form of the components is the flame spray 
powder in the form of individually clad particles the aucieus 
forming one component and the coating the other coaponent. 
During the initial development of the invention by the spplicaats 
it was believed that the coating or cladding of the particles 
had to be effected by a plating-type operation, such as & 


chewical plating or vapor deposition. Later the applicants 


E 545. 


discovered that the coating could be effected in a auch sore 
siwple and econosical manner by simply dispersing the coating 
cosponent in a binder applying it to the nucleus component 
and dryiag the same. It is sot believed obvious that such 
a coating procedure would have been capable of forming the 


exothernically reacting powder in accordance with the invention 


particularly when considering the fact that 8 mere sixture 


‘ 
a ee 


of individual granules of the coeponents does not produce _ 
the :exothernically reacting powder in accordance with the dae 


ae vention, no matter how intimate the mixture. It would noresily 


be assuned from this observation that the intiaate contacting 


a ee seme 


caused by s true plating would be required and it would 
be assuacd that the coating with the use of the binder wight 
produce a less intimate contact than a siaple sixture per se_ 
particularly when considering the isolating effect of the 


binder, such as the varnish. 


Nevertheless, the original application was refiled 
including claias to this particular cladding process and by 
the requirement for restriction the Examiner has as a satter 
of law established a patentable distinction as to this par- 
ticular coating process as corpared to the rensinder of the 
invention. 

Thus, when considering the patentable merits of 
the invention it is not proper for the Exaniner to consider 
whether it would be obvious to form a powder such as is clained 
in claim 32 by the process of the clains being exanined hereia, 


but he aust consider the novelty of the clained process caly 


0 
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taking the cited ert into consideration and giving n0 
consideration to the epplicants other claias, etc. Is 
considering the novelty of the process thought must be given 
to its end result, i.e. the formation of the particular 
flame spray powder and if the formation of this powder or 


an equivalent powder is not taught or obvious from the ert 


then the clairs sust be ccnsidered patentable over the art. 


It is submitted that neither the formation of the 
powder claimed formed by the process claias being prosecuted 
hereia, the equivalent thereof will result or would be 
obvious from the teaching of any of the references cited. 

The primary reference cited is Hansel et al 
which relates to the formation of powcered metal bodies 
such as electric contacts, electrodes, etc. For the forsstion 
of the metal bodies Hlensel et ai teaches the use of s re- 
fractory setal coated with palladius, platinum or rhodius 
utilizing copper, silver or gold as & bonding matrix. The 
patentee points out that ine protective coating of rhodiun, pistieus 
or palladium gay be effected by initially coating the re- 

‘{ractory powder with an adhesive and then dusting thereon 
with the palladium group metal. Alternately the use of 8 


petal paste as a coating nedius is suggested. 


None of the metal combinations taught by Hensel 
_et al will produce the {lane spray powder clained by the 
applicants, or equivalent thereto, Thus none of the cos- 


binations taught by liensel et al, even if in the exact fore 
taught by the applicants of the clad powder would be s fiaze 


-6- [ ‘ 


a 


i eA Tt etl ty tlio 
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spray powcer ss clained by the applicants, or equivslent thereof 


acer cot 


and quite specifically would not be a flame spray powder which 
at eel ‘ ‘ ( 


ache 8 sprayed uc would form an intermetallic compound with the 


generat ion of heat which would aid in the spraying processe, 


Ta emma 


The Exaciner's statement that gost sctals will 
react exothermically to form intermetallic compounds is 
4 : challenged and the Exasiner is respectfully requested to in- 
dicate what combination of metal taught by Hensel et al 


will act in this sanner. 


The Joseph and Mackiw et al references had been 
applied “nerely to show the wide variety of retal ox. relax 
which have been costed with other metals". The portion of 
the Joseph patent noted oy the Examiner, i.e. col. 2, lines 7 
to 18 does not relate to coated powder particles, but in 
contrast thereto relates to an article of nickel, cob.1t or 
chronius alloy which is combed with the finely divided alusiaoue 
and silicone in order to render it oxidation and thersal shock 
resistant. There is no teaching or Sadication ¢ of coured powders 
which could be used for flane spraving with tne | procuction 


ER eet AR OEE EIEE FOR IN OY OO OILS, A 


of the _applacants® results, or which could be considered equivalent w 


the powder of the applicant’: x invention, which exothersically 
Reem EARN EEENTEAEE OBE A ENR AY UR RIOT tS 


reacts when {lane sprayed t- fora the intersetallic cozgound. © 
The Nackiw et al patent «:lates to a cheaical 


plating process for producing tomposite powders, but does not 


25 ems aps sk BO 


teach or relate to an exothermically reacting intermetallic 


eee seme Uy 


cozpound forming flaze spray powders. While in hindsight — 
it mignt be pussible to pick specific pairs from the large 
group cisciosed in the patent for this purpose, it would not 


Ge obvicus to make such a specific selection and there is no 
EAE BOTS OL my + * ° 


SE ee ee pra eee sgiumaeaane 
, 2 7 
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ts ching or indication directed thereto, and the specific 


combinations taught in the patent are not suitable and are 


notequivalent to the clained combinations. 


The Hoyt patent simply teaches the ceartee of sand 
with 2 resin to render the sand suitable for forming a she il 
wold. There is nothing in this patent which would render 
obvious the applicants’ claimed precess of raking the specific 
type of flame spray powder. . 

It is truly believed that in applying this and 


the other references the Exaniner, st least subconsciously, 


has been considering the question of patentability on the ground 
es to whether it would be obvious to form the flasze spray powder 
as basically claimed in the application es filed oy the process 
as claiced herein. Such a standard for determining invention | 


however, is not believe proper in view of the requirenent for 


restriction, and it 


the process would not be obvious for the reasons set forth above. 


In view of the above reconsideration and allowance 


of the claims is hereby solicited. 


Respectfully subsitted, 


G DINKLAGE & SPRUNG 
a oe 


By? 
ttorncys 


is further subeitted that evea if it were, a 


Sot et 2 


oe ZA 
IN THE UNITED STATES PATDIT oncksicGly iGo 


4 


Serial No. + 343 705 : 
' Group 160 é 


Applicants : Ferdinand J. Dittrich et al - ic, 
Filed 2 February 10, 1964 | 


For : FLAME SPRAYIBG EXOTHERMICALLY REACT ING 
INTERMETALLIC COMPOUND FURMINC CO“POSITES 


July 9, 1965 


Hon. Comissioner of Patents 


X) : i 
1) Supplement ing the anencaent dated May 18, 1965, 
please azend the above entitled application as follows: 


colusa Aine $, cancel “B Co” 


Fage 40, Tadie l, | 
; and substitute °--B Ca--. 


eee F colum Hee 6, cancel "K Te” 
acd substitute --K Tl--. 


colusa 4% line 10, cancel "La Te” 
and substicute --La Tie-. 


REMAZKS 
Entry of the above aecrdnent is requested to 
eorrect obvious errors of a typographical nature in Table 3. 
. Respectfully eubsitted, 


BURGESS, DINKLAGE & SPRUNG 


on — mate 
torneys fd¢ sansa" 
one 7 


"a E 550 


4 


te Regly Plesse Rete Vo: BY 
7 Ray sn ous : 
Ferdinand J, Dittric S 


i 
Burgess Dinkiage and Sprung 
605 Third Averme Tee. No a 
New Yorx, liew York 10016 1343.76 poor’ 
r i. J 7 SE° oA 65 : 
PLAMZ SPRAYING EXO- ps a 
THERMICALLY REACTMBi Fw OK. 


INTERMETALLIC COMsOU RO” 


EDC. SsoRTENED TIME FOR REPT 4h 


Depoest Ac saumt too. eo. of Cogues 
ceo 


Please find below a communication from the EXAMINER in charge of th’s application. ae 


Conaisticoes of Patents. 
ee This is in respor.se to the amendement filed 
May 19, 1965. 
Claims in the case are 47 to 49 and 59 


eS 


to 63. 
Claims 47 and 48 and 59 to 63 are rejected over 
Hensel et al. per se or further in view of Joseph or Mackiw 
ys et al. under 35 USC 103 for reasons applied in the last Office 
4 action, 
{ Claim 49 is rejected on the references and reasons ea 
4 applied to claim 47 further in view of Hoyt. This latter : 
reference shows that phenols are known adhesives for par- 
ticulate material. 
| Applicants' arguments have been carefully considered 
i but are not deemed persuasive. It's again pointed out that 
_the process of coating a metal powder with an adhesive and 
coating this substrate with another metal is well known in 


the art. he particular metals chosen are a mere matter of 
Ee 
| choice, /Also note for Example the Mackiw reference which teeches 
cn P 


similar setals as applicants’, Applicants’ also urge that it 
would be unobvious to emloy the coated material in flane 


9/7/65 
Ve 


? a 10s kien te Coe f) 


Serial Ko. 343,705 oe E 551 


spraying. It is pointed out that this is not the issue in the 
case. For Bam le the powder would have utility in powder 
metallurgy and more specifically the claims are drawn to the 
method of making the article and not the article per se or 
the employment of the particles. 
Summary: 

Cleixs non-elected without traverse 
in paper No. 6: 1 te 46 and 50 to 58, 

Claims rejected: 47 to 4&9 and 59 to 63. 

Claims allowed: fone 
This rejection is mde FIIAL. 

4 SHORTENED STATUTORY PERIOD FOR RESPONSE 70 THIS 
ACTION IS SET 70 EXPIRE POUR MONTHS FROK THE DATE 
OF THIS LETTER (604 0. G. 3). . 


ih. 


OY ; Examiner a 


Fes Ge ete 


AGGolian:rne wid De tees oS § 


(FH Ce 
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JAN 27 sz 
IN THE UNITED srares patent Shrice 


Ps re 


Applicants Ferdinand J. Dittrich et, po at 


Serial No. . 343 705 


REZ ARG rowpeadoer -. 
Filed February 10, 1964 es : 
ee 


For FLAME SPRAYING EXOTHERMICALLY Ix 
INTERMETALLIC COMPOUND-FORMING ZOUPCSITES 


& ? ' 
Peer rrrrrrire etter | Bseeceseeeeeeseseese 


January 18, 1966 
JAN 4° 855-7 


Ghedw.’ aso 


The following is in response to the Office 


' Hon. Cormsissioner of Patents 
Washington, D. C. 


Sir: 


Action dated September 24, 1965. 
REMARKS 

Claiss 47 to 49 and $9 to 63 presently under con- 
sideration have been rejected under 35 U.S.C. 103, claias 47 
and 48 and $9 to 63 being rejected over Hensel et al, or further 
in view of Joseph or Mackiv, claim 49 being rejected on these 
references and further in view of Hoyt. 

3$ U.S.C. 103 provides that a patent may not be 
obtained if “the subject matter as a whole would have been ob- 
vious et the tine the invention was made . . ."- The applicants’ 
invention as claised in the rejected clains relates to a process 
for produciy % specific paterial, i.e. a flase spray powder 
which has uns,ve characteristics, as for exezple, is self- 
bonding. The process as broadly claised does not sisply couprist 
the application of a coating of a finely divided powder ia a 
binder to a nucleus powder followed by the drying of the binder, 
hut specifically requires the application of a coating powder 
which is capable of exothermically reacting with the aucieus 


E 553 


powder forming an intersetailic compound. The subject matter | 


sought to be patented ss & whole involves the selection of 8 
specific coating powder and nucleus powder, i.e. those which 

1 will exothersically react together forming the intermetallic 

| cospound. As none of the cited references teach the application 
gf this specific type of coating powder which has this relations 
| ship to the nucleus powder, the subject matter as a whole could 
| not have been obvious from the cited art under 35 U.S.C. 103. 


The Examiner stated that the particular metals 


oo tm ew eo a BR KY 


chosen sre a nere watter of choice. This stateneat is vigorous! 
| challenged, The crux of the invention resides in this choice 
| of metals and without this choice the spplicants’ results are not 
| obtained, i.e. the production of the desired flase spray powder 
| or an equivalent product. 
The purpose of the process as claimed is to achieve 
a specific result, i.e. to produce the specific type of fiase 
| spray powder. Without this choice of metals, these results 
would not be obtained. } 
Stated in another ushaet, there is nothing ia the | 
cited art which would remotely teach or indicste to the skilled 
artisan a process which would achieve the applicants’ results. 
In view of the above, reconsideration and silowanc 


of the cleizs is hereby solicited. 


: Respectfully subzitted, 
at 
BURGESS, DIXNKLACE _& SPRUNG 
jy : 
on, 


By : 
Attorneys for Appircants 
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rai 
605 Third Avenue 


Kew Yorn, N, ¥. 10016 Filed <* 
: Feb, 10, 1964 F§3 25 366 “ee 
FLAME SPRAYI:3 geesernt >* ees bts 
CALLY REACTD: thew ws fs iy: 
I HETALLIC COMPAND FCPHDS Pee 
beers ¥ : : 
Please find below a commenication from the EXAMINER io charge of this applicatios. ea 


Canam: ssicoer of Pens. 


Tils is in response to the letter filed 
January 21, 1966. 

Te letter filed January 21, 1966 has been 
considered in the light of applicants’ arguments but 
no error is seen in the final rejection dated 
September 24, 1965. 


No Notice of Appeal having been tinely filed, 
the case is abar.coned, 


RED L LEAVITT 


EXAMINER 


K,Golian/ned 
WO 7-2667 © 


IN THE UNITED STATES PATENT OFFICE 


2 
3 Applicants: Ferdinand J. Dittrich, et sl. 
4 Serial Mo.: 343,705 
5 Filed : February 10, 1964 
6 For ¢ FLAME SPRAYING EXOTHERMICALLY REACTING 
. INTERMETALLIC COMPOUKD FORMING COMPOSITES 
|} Group : 110 
a 
9 
March 3, 1966 
10 ; 


11 | Hon. Commissioner of Patents 
| Washington, D.C., 20231 


13 Sir: 


14 { The above-identified applicants, by their 
15 | attorneys, respectfully petition the Hon. Coumissioner of 


16 | Patents in accordance with Rule 137 that the holding of abandce+ 


- 47 | ment in this case be withdrawn and that the application be 


19 | revived and reinstated to the active files of the Patent Office, 


19 | and, to that end, hereby respectfully represent as follows: 


is] 
re) 


(1) The fire of Burgess, Dinklage & Sprung seintains 
ee | an effective docket system in accordance with which # Docket 

23 Clerk dockets every Office Action received for a date set for 

24 | response by the attorney who is in charge of the application 

25 and for the final date on which the response is due. Each soath - 
26 the Docket Clerk makes a list of cases which are cue that @cath | 
and indicates the date due and the nature of the response, and 


1 
2 
3 
4 
4 
; 
{ 6 
i © 
7 
~ #6 
i 5 
10 
11 
12 


q Further, et least two days before each response is due, the 


} month of January, Mrs. Sara Carcia entered on the January docket 


| for January 24 the following: "(AS) Metco 305.3 1-24-66 SPFR, 
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presents the same to each of the attorneys in the office. Ia 


addition, the date for response and the nature of response are 
indicated on the copy of the Office Action retained in the files. 


Docket Clerk advises the attorney of the response due,and the day 
before the response is due the Docket Clerk checks end ascertains 


that the proper response has been filed. 


(2) Still further, the Mail Clerk, prior te i 
placing the papers in the envelope for franking and mailing, 
checks the same for signature, for correct address, and fer cca- 
pleteness of the papers with respect to the response. 

(3) On Septeaber 27, 1965 Mrs. Sara Carcia, 
the Docket Clerk, on receipt of the Office Action dated 
September 24, 1965 (Paper No. 11), noted on the Office Action the} 
following: "“SPFR (1-24-66)", the same designating that there was 
a shortened period for response, such response being due 
January 24, 1966. Copy of page 1 of the above referred-to Office 


a tte it, TE Al, 


Action is attached hereto. In preparing the docket list for the 


‘the same designating the attorney who was to prepsre the response 
| the case involved (1.e., Metco 305.3 corresponding to Serial He. 
| 343,705), the date for response, and that e shortened period for 
response had been set. In accordance with office procedure, this 


| indicates @ response in the nature of an amendment and is 
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‘ distinguished froe shortened periods for response end Fiss) 
Actions, which sre designated "SPFR and Final" (see attached 


sheet of office docket). 


(4) The case vas taken up for action by 
Mr. Arnold Sprung, the attorney in charge of the case, who, 
having been advised that @ shortened period for response was 
involved, prepared an amendment which was msiled from the 
office of the undersigned sew 20, 1966. ‘The Meil Clerk 
in checking the papers concluded that en amendment was required 
since only a shortened period for response had been designated 
on the docket list and sealed the papers for mailing te the 


Patent Office. 


(5) The sttorney who prepared the amendment 
15 | considered the sndinteant to be a complete response; thet @ 

16 | shortened period for response had been set and that it would 
17 | have been possible had he not considered the amendment to be 
18 | entirely responsive for the attorney to have obtained an ex- 
19 {| tension of tige for up to March 2%, 1966, constituting the 
20 . full six-sonths’ statutory period for response in such situa- 


21} tions. 


23 | (6) That upon receipt of the Office Letter of 


24 | February 25, 1966 indicating that the present application had 
25 become abandoned for failure te file the Rotice of Appeal, the 
26 1 above Petition aad supporting Affidevice of Mrs. Sara Carcia 
27 |. and Mr. Arnold Sprung vere iemediately prepared. 


aie 
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(7) Check to the order of the Counissioner of 
Patents in the sum of $15.00 in payment of the fee for revival 
and restoration of the above application is attached hereto. 


In addition, a check in the amount of $50.00 as required is 


connection with a Notice of Appeal, together with the Sotice 


of Appeal, is also subaitted. 


ee ee ee ee: ee ee ee 


Respectfully subaitted, 


ES 


BURGESS, DERKLAGE & S7RUNG 
( \ f ‘ ae . 
a 
Attorneys tor Applicants 


\ J me 


a9 
= eestee fol hl 
pO BA. he 2S « 
t foe is “FE 


oe 
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ey; ete 
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te Reply Please fetes T2160 
Appia ot: ¥ 
Foréinand Dittrich et ai, .. 


Set. ho. re 


243,705 a 
‘Pebreary 10,190% _ $=? 24 %555 


Futs2 SP2AYD:0 Eid ae oe 

rr? PREIS (OF <7 5 ed. A otra Ge 4 a 2 - 

iolacds tig iad ai a 

ESS. So oTEED TIME FOR PEPLY a 
Sey ATED The FOR EPL , _ 

3 comaunication from the EXAMINER ia chasge of this application. 1a 
C/- 2Y~ 6 e) Comaiseicoer of Patents. 


Please fiad deloz 
SP? 


eee ae er ow 


a an ba antnoiae to the enensensnt filed 
say 19, 1965. 
: Claims in the case are 47 to 49 and 59 
to 63. 


+ --9eser => 


Claizs 47 and 48 ant 59 to 63 are rejected over LE 
Ycrael et al. per se or further 4n view of Joseph or Yacxiv ; 
et al, under 35 USC 103 for rearons epplied in the last Office 
act.on. 
2 Claim 49 is rejected on the references and reasons 
applied to claim 47 further in view of Eoyt. This latter 
reference shows that phenols are known adhesives for pare 


tiselate material. 
Applicants* arguncnts have been carefully considess. 

bit are not deesed persuasive. It's again pointed out that 

th. process ef coating a metal powcer with an adhesive and 

coating substrate with another metal is well know in 

cao arte, re particular metals “hosen are & Esre matter of 

cuitae, Also note for Emme the Yackiw reference hich teaches 

Applicents® also urge thst it 

coated mterial in flan 
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IN THE UNITED ST¢TES PATENT OFFICE 


Applicants: Ferdinand J. Dittrich, et el. 


Serial Mo.: %43,705 
Filed ¢ February 10, 1964 


For : FLAME SPRAYING EXOTHERMICALLY REACTING 
INTERMETALLIC COMPOUND FORMING COMPOSITES 


Croup s 110 


por ecccccoceccescccsccces ccc ccocosocowsoooossooone Coen SOOeeen® 


March 3, 1966 


STATE OF MES YORK 
COUNTY OF NEW YORK 


ARMOLD SPRUNG, being duly sworn, deposes and says 
that he is a meaber of the fira of Burgess, Diaklege & Sprung 
aod is adaitte to the practice of law in the State of Hew Yo 
and before the Patent Office; 

That he is the attorney in charge of the proeecus 
cion of the abowe-entitled spplication; 

That on or about January 18, 1966, ia checking ch 
docket for the month of January, he noticed that @ response W. 
dze in the above case on January 2%, 1966, the docket ‘indicate 
ing that che necesssry response was in the nature of an anend- 
ment; 

Ghat he prepared such amendment on Janusry 19,1966 
and deposited the same with che Mail Clerk; 

That immediately on zeceipt of the Pateat Office 
letter informing that the application hed become abandoned 


gl 


E 563 


e with Rule 137 be 


ed that @ petition in accordanc 


he direct 


prepared. 


Svorn to and subscribed before 


me this 3rd cay of March, 1966. 


Notary Public 


Uerta CAPE 
wal 


Gir’ tf 8 er ee, - 
Qomn ised apes onrer 22 198/ 
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IM THE UNITED STATES PATENT OFFICE 


Applicants: Ferdinand J. Dittrich, et al. 
Seriel No.: 343,705 
Filed: February 10, 1964 


Foe. 4 FLAME SPRAYING EXOTHERMICALLY REACTING 
INTERMETALLIC COMPOUHD FORMING COMPOSITES 


Group : 110 


SRS SRHHOSSeSBeT Osan e SPS EES D®BOSEHESSEOGBBDHBDESSZESHBSSOSLSSSSOESSSESBES 


March 3, 1966 

STATE OF NEW YORK 
i 3 88.3 
COUNTY OF NEW YORK ) 


@, 


SARA GARCIA, being duly sworn, deposes and says 
that she is the Docket Clerk of the firm of Burgess, Dinklege &' 


Sprung and has held this position for spproxieately five years; 


That on Septexber 27, 1965 she received two 


© ples of an Office Action dated September 24, 1966 (Paper No. 


11); that she made note of the fact that a shortened period for! 
response had been set and entered the same and the date for 
response on the copies of the Office Action as well as on 
docket cards from which a monthly docket list is prepared; 

that she did not see or notice that a Final Rejection had been 
applied; 

That ic is her usual practice to check the papers 
again before preparing the monthly docket list but, due to the 
fact that the Jamuary docket list was prepared just before the f 
holidays at a time when the office was very busy, she ¢id not 


motice that actually a Final Rejection had been applied; 


f 


| 
} 
% 
a) 
i 
4 
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‘That she prepared the monthly docket list, copy of 
which has been attached to the Petition, of which this Affidavit 


ie a part, and that in advising the attorney of the need for re- 4 


sponse indicated that a shortened period for response only bad 
been set; 
That she checked the mail book and noted és an 


entry on January 20, 1966 that the papers which would have been 


la complete response, had in fact a shortened period for response 


only been set, had left the office on January 20, 1906. 


Sworn to and subscribed before 


we, a Notary Public, chis ar 


a 


day cf March, 1906. 


‘ly Se, 
si : e. (. Cts cS 
Notary Public 


tPA CLARE 
Gotery Pv tf Mew Vert 
ee i ao: 


Gin’! .¢ s rE cyte 
Co@arese Lapre bod o 197 
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IN THE UNITED STATES PATENT OFFICE 


eer eee Ara -¢ 
L. *Li*ws y G sprint ey 


Applicants FERDIXAND J. DITTRICH, ZT AL. 


Serial No. 343,705 “9.44-55 qeena 3 “sew Lf 


oot ‘ 


Filed February 10, 1964 Group 


1G> 
For FLAME SPRAYING EXOTHERMICALLY REACTING 
INTERMETALLIC CCMPOLND FORMING COMPOSITES 


. Dates Yarch 3, 1956 
Hon. Commissioner of Patents 
Washington, D.C. 20231 


REJECTED CLAIMS: 47-49 and 59-63 


(Entry of the amendzent of Jan. 18,1966 
for purposes of appeal is hereby 


respectfully requested) 
Applicant(s) hereby appeal to the Board of 
Appeals from the decision of the Exaniner finally reject- 


ing the above clains. 


Check for $50.00 to cover appeal fee is 


enclosed. 


Respectfully submitted, 


BURGESS, DINKLAGE & S/7RUNG 


(af hee 
» i, \ 7) 2 
BY pee SS 
Attorneys for Applicants | 
PETITION ches 133) el 
Man 1% so25 


fore. 


1a 4 . 
ar BS NAILED s. OEPART?: a | =E J 4 
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Pparer™ ” 


waa 17 WES - 
March 17, 1966 


COMMISSIONER'S OFFICE 


in re Application of : 


Ferdinand J. Dittrich et pe 
Serial No. 343,705 = On Fecition Te Revive 
Filed February 10, 1964 + 


Sir: 
The decision of the Pirst Assistant Counissioner of 


the petition filed in the above entitled application is ss 
follows: 


ik) Delay in prosecution Held Unavoidable (35 v.$.Cc. 133), 
Petition Granted March 17, 1966 


delice Tee 


Delayed Payment of Final Fee accepted (35 u.$.C. 151), 
Petitions Granted 


Approved 


Petition Cranted 


eetition Denied 


By direction of the 
First Assistant Commissioner 
J 


Burgess, Dinklege & Sprung 
605 Third Avenue 
New York, Hew York 


6 E 567—4 oe es ; | 
Mates 325.3% | ° 
AS/6 : 
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1:4 THE UNITED STATES PATENT CFFICE 
BEFORE THE BOARD CF APPEALS 


‘ No. °: 669-58 
Filtd ; March 8, 1966 


| vin re Application of : Ferdinand J. Dittrich et al 
Serial No. 343 70S 


For : FLAME SPRAYING EXOTNERMICALLY REACTING 
INTERMETALLIC COVPCUND FORMING COVPCSITES 


Group 160 


May 2, 1906 
BRIEF CN APPLAL 
The following is an spreal from the Action of the 
fricary Examiner in the above entitled application dated Sept ss, 
196$, finally rejecting the claias in the above application. 
An oral Hearing is respectfully requested. 
Kindly charge the ’ prtef fee of $50.00 to tne account 
of the uncersigned, account No. 02-4740. 
THE REJECTED CLAINS 
The rejected clains involved in this sppeal are ss 
follows: 
47. A process for producing flame spray powder in the fors 
ef individually clad particles comprising a nucieus anc st least ! 
one costing layer of 8 material differing froe said nucieus and 
exothersically reacting therewith when acited tozether forming 
an internetallic compound, which. comprises applying @ coaticg 
of a finely divided powder ia a bincer to a nucleus powcer and 
dtying the binder, said first mentioned powder ané ssid auciecs 


powder comprising eateriais which will exothernically react 


ewe ee te eR ee ore ae 


together forming as intermetallic ceepound. 


fe ff ot 21 fee(s) ware e37'ed @ 


9 

Y \ fe sisies tit dilicdckcieomemoce 8 
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Process according to claim 47 in which said nucleus is 
nickel powder and said finely divided powder is aluminus powder. 
49. Process according to claim 48 in which the alusinus 
| powder dispersed in a phenolic varnish is adcixed with the sickel 
powder and the varnish dried. 
= 596 Process according to claiw 47 in which said first 
: mentioned powder and said nucleus powcer comprise naterials 


b which will exothernically react with each other when ne ited 


es 2 2.4 8 


together forming an interretailic compound with the release of 

at least 3900 gras calories per gram atone. 

| 60. Process according to claim 59 in which said first 
‘pentioned powder and said nucleus powder comprise materials which | 
will form an intervetallic cozpound having 8 higher melting point 


than the components. 


vl. Process according to claim 47 in which said first 


‘will exothermically react tocether forming an internetallic 
| compound with the release of at least 7509 gras calories per 
| gram aston. 

| 02. Process according to clain 47 in thich said first 


nentioned powder and said nucleus powder are component pairs 


mentioned powder and said nucleus powder conprise materials =%i | 


: selected fro (Mel's 

m the group listed in Taole above. 

63. Process accoxming to clais 47 in which said first 
mentioned powder and said nucleus powder are component pairs 

| selected from tne group consisting of Al Co, Al Cr, Al Mo, Al ¥, 
} Al Ta, Al Nb, Al Ti, ALS, Si Nb, Si Cr, Si 4%, Si Co, Si Mo, 


1 Si Ni, and Si Ta. 


qt 
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THE CITED ART 


The art cited by the Exanziner in support of the Final 
/ Rejection is as follows: 
2370 2420 «2/45 Hensel et al 117-100N 


3 1u2 044 8/63 Joseph 117-22 
(9/12/69) 


42 853 403 9/38 Mackiw et al 117-100% 
‘2 967 789 1/ol Hoyt 117-100 I 
STATE“ZNT OF APPLICANTS‘ 
INVENTION 
The application as originally filed is broadly directed 


to and discloses what is considered a major development in the 
flame spray field. ss 
Flame spraying, as is well hanes involves heating a 
i heat-fusible material such as a metal, to at least heat-softened 
| condition and the spraying, i.e. the propelling of particles of 
the ratcrial in tnis condition against a surface to be coated. 
|Flamwe spraying was traditionally effected utilizing a metal as 
em heat-fusiblie material and thus is often referred to as 
| “metallizing”, though more recently, other materials such as 
i 


koa etc. are conventionally sprayed. 


One of the main probless in flame spraying is the ob- 


k 
i taining of a satisfactory bond between the sprayed coating layer 


land the substrate. Initially in the developrent of the flaze 
ispraying art it was necessary to extensively prepare the surface 
‘eof the substrate in order to achieve this satisfactory bend. This 


‘surface preparation involved an extensive rouznening to the extent 


of undercutting of the surface so that there were actually large 


«3- G c 


oot owe &@ 8 
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depressions into which the sprayed paterisl would lock is « key- 
like manner. It was later discovered (seeU.S. patent 2 $88 421) 
that nolybdenun had the unique property of being able to bond wie 
sprayed without this extensive surface preparation. For sose | 
i 


reason the molybdenus would bond satisfactorily to 8 clean seetal 


* surface which had not been extensively surface-roughened and 


thus the molybdenum could be sprayed as a bonding cost for sub- 
sequently applied sprayed layers Due to this bonding characteristic 
rolybcenun is generally referred to in the art a2 being self- 
bonding. 


“Thernit"-type powders and materials which would react 


by an oxidation or oxidation-reductios reaction with the generatica 


of heat were well known for many years, dut never found any 
practical applicability in flame spraying. The cisscetion of the | 
heat by the reaction did not prove acvantageous to the spraying 
reaction and the seeenes of the oxides inherently involved in 
the “Thermit"-type reaction was highly undesirable in rost flase 
spray coatings. 

The applicants in accordance with the disclosure of 
the instant spplicatio ‘surprisingly discovered that if the. 
flame spray material was in the forn of a” composite” containing 
two components which were capable of exothernically reacting : 
by formation of an intermetallic compound during flame spraying 
a superior flame spray coat was obtained. The in situ forwed , 
internetal}ic compound was 8 highly desirable and superior fisne| _ 
spray coating and the materials were self-bonding and thus could! 
be used wighout conventional surface preparation required for 


saterisis apg than solybdenun,and as & bonding coating. The 


. | 
G bo | 
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flame spray material had, however, to be in the form of the 


“composite” and a mere mixture of the components would not be 


suitable. Ahus, for exanple, in connection with nickel and 
powder particles had to be in the form of s composite containing 
both the nickel and aluminus in intimate contact and a mere. 
| mixture of individual powder particles of nickel and alucjoum 
would not be the equivalent and could not be sprayed to form 8 
self-bonding nickel aluminide coating. 7 

In the initial stages of the developnent_the powder 
particles in accordance witn the invention wre formed by ccating 
‘an aluninum nucleus with nickel by a nickel plating asthod, as 
13 | for exarple of the type described in U.S. Patent 2 8$3 403 of 
14 | Tecorc. Later the. applicants discovered that it was not necesss 
1D to actually plate the nucleus with the other component wetat, dut! 


16 | that the sane results could be achieved as effectively and sore 


17 | econonically by sieply in efiect foruing a “paint” of cne of the 


i components and painting the sane onto the nucleus. Thus, very 


18 § 
i 19 | finely divided powder of one of the components, such as sluninue ia 
| 20 | was distributed as a pigeent in a binder and a coarser powder of | ~ 
21 tne other component, such as nickel, was costed therewith aad 3 
22 the binder allowed to dry. After discovery of this novel scde z 
23 | of forming the powder the applicants refiled heir applicatioa H ‘ 
7 24 Serial No. 237 786 so as to include and claim this new development. ‘ 

: os The Examiner in Paper No. 3, however, required re- 

26 striction listing this process of forming the puwcer as a separat 


invention. In accordance with this requirescnt the applicants 


rade their election to this invention and thus the clains involve 


‘ 
r = 


G7 


o5- 
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in this appeal are linited to this process for producing the 


flame spray powder. 
THE CITED ART 


The Hensel et al reference relates to 8 eetal corpo- 


} sition for forming electrical centacts, the composition being ia 


the forn of particles of a refractory setal such as tungsten cr 


molybcenum with a coating of palisciuz, platinus or rhedciun. 


The coating of tae rhodius, platinus or pallacius which is a 


eoeow.eeweef a2 we # 


protective coating way be applied oy first applying a dispersadlie 


~ 
°o 


adhesive to the refractory powder and then dusting on a powcer 


of the protective actal. This, however, is only a transitory 


stase in the procuction and subseouently the paterial is heated 


to defuse the protective retal int 


powder. It should furthermore be roted that he refractory meta} 


o the surface of the refractor 


and the pro*ective coating are not materials capable of exo- | 
eel - - 4 


thervically reacting together “hen nelted to form an internetallic 
—S * 


17 | compound. _ 
18 4 The Josepna patent teaches the protecting of a metal 


19 | article by tne application of 2 coating powcer onto the surface 


20 thereof followed by sintering at low pressure. Col. 2, lines 


oe 7-18 specifically eentioned by the Exasincr, relates to an 


22 article of nickel, ccdalt or chroasiue which is coated with 


————— a 


231 ¢Cinely diviced aluminum and silicon ia order to render it 


24 1 oxidation and thermal shock resistant. The carcnius powder 


25 ! may initially be applied in a liquid dispersant, but as applied 


26 in this form is nerely transitory and further converted by the 


27 sintering. There is no teacning of application of..tais powcer 


les, but in contrast thereto to an article 
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such as @ turbine blade ana no specific combinations are taught 


which when melted together will exothermically react with the 
formation of an interne allic compound. 


Mackiw et al relates to a chemical plating process 


e 
a wice variety of setal particles which have been coated with | 


other setals”. There is no teaching in Mackiw et sl relating to. 


tne forestion of a flame spray powder snd no specific teaching | 


2 
2 
3 
é 
8 | and *-- apparently been cited by the Exasiner “serely to show 
6 
7 
8 
9 


| 
| of the selection of components which will exotherzically react to 
Wial€ it might be possible to 
ise 


i 10 | fem an_intersetallic compound. 


pick specific pairs of materials which could so react from the is 


} group disclosed in the patent, there is 20 specific teaching or | 
} indication to lead to such an arbitrary selection. 
4 
The Moyt patent simply discloses the coating of @ granular 
t 


material such as sand, Carvoruncun, etc. with a specific biadcer 


resin so that the granules eay be bound together to form 8 shell 


THE GROUNDS FOR REJECTION 


~ 


| 
\ 
mold for casting. : | 
| 


The Examiner has analyzed the rejected claims as sieply 


i relating to a process for coating a metal powder by adhesively di cing 


: another metal onto the surface thereof, taking the position that 


21 

22 ) the particular metals chosen are &@ mere matter of choice. The 

23 | Exawiner has specifically taken the pesition that ‘iensel et al 

24 | teaches the coating of powder with an adhesive and the coating 

os, | of this substrate with another metal. The Exaniner has pointed ous 
26 in his rejection (see Paper No. 7) that since gost petals will 

29 react exothernically to form intermetallic compounds, the retals 


of Hensel et al seem to be the equivalent of the applicants’ 


ate 


» we Se BP HY 2 
BRERERRSERSYRS REE E BE © 


cow oem eh aN oy 


petals and that Joseph and Mackiw et al are applied secrely tc 


show the wide varicty of zetal particles which have beea coated 


with cther metals. tvyt has been cited to show that"pnenols 


are known adhesives for oe waterials™. 


In tae Finel Ra jection (Paper No. 11) the Examiner has 


‘ gunmarized his grounds for rejection taking the position that he 


considers the applicants’ invention -teply to reside in the 
physical steps ox applying the powder. ~eal with an adhesive 
to the petal particles and that the particular metals chosen are 


a mere matter of choice. 


ARGUMENTS 


Even if it were assused for the purpose of argunent that, 


. 


the non-clected subject patter of the instant application were 


prior art so tlit the particular flame spray powder were known 
; as well as the process of waking the sanc by chevically plating 


| ehe individual nucleus particles with the exothermically reacting 


petal coating layer, it is still subnitted that the applicants’ 
process would constitute a patentavic inventicn. 


As tay be noted above, a mere nixture of the cozjcneats 


bonding flame spray powcer as an extresely intigate contact 


} between the components curing the spraying operation is required 


| 

i 

t 

| 

| is not operable for producing the exothernmically reacting self- 


and it was initially believed that tne actual pisting of one 
component on the other was reouired. {%t is sot at ail obvious 

| that equivalent results covle be acnieved by nerely donding finer 
| particles of one component on the particies of the other with 8 
bonding sgent, and it is not believed that the Exaziner would 


| seriously contend that this type of coating i> the equivalent 


109 
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to a plated coating. Certsinly with the use of a bonding ageat 


in order to effect its bonding function the agent fores an inter-| 
phase between the two types of particles thus actually prevent ir. ¢/ 


a metal to metal contact. The process as claized is therefo:< 


| spray powder. 


- The above position is merely set forth to emphasize 
——_—— 


indeed unobvious for producing this particular type of flave 
| the error of the rejection and actuaily need not dé cozsicered | 


0 ot 7 ewe & NY HY 


| as the non-elected subject gatter does not censtitute prior art 


} and in view of the Examiner's requirerent for restriction canact i 


rw 
°o 


| be used as prior art, or in any other manner against the clains 
| involved herein (38 U.S.C. 121). 


The claimed process is a process for making a very 


characteristics. The Examiner's rejection is under 35 U.S.C.1063. 
35 U.S.C. 103 provides that a patent may not be cbtained if 

“the subject matter as a whole would have been obvious at the 
time the invention was made". The subject matter as a whole does 


not, as the Examiner contends, simply relate to a process of 


specific material, i.e. a flame spray powder having specific | 


20 coating a metal powder with an adhesive and coating the fe 

21 with another metal, As _a very integral and important part of | 

the subject watter as a whole is the relationship between the _ 
two metals, i.e. the same aust be capable of exothereically =| 

4 reacting forming an intermetailic «> sound, the selection of | 
these metals aust be considered a critical part of the claimed U 


25 ! a aac mn tere ere 
invention and process. Thus, as contrasted to the Examiner's 


over sinplification of whatever he considers the invention, we 
bv 
invention resides in not siaply coating a wetal/ achesively 


oSe 
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binding a metal powder as a coating on ancther netal, but iacluces 
the selection of the two components as retais which are capadle 


of exothersically reacting with each other to fore an inter- 


ee 


metallic compound. Without tis selection of these specific cea-! 
ponents ft is not possible to produce a flane spray powder which 
is the very object of the invention and process. The particular 
petals chosmare therefore not a natter of choice, but their 
particular selection as specific cosponents used in the process 
constitutes the very heart of the invention of cleized. 


The cap:c.lity of setal pairs to exotherrically react 


forning an intermetallic corpound is net a property which is 


ne 


a 


! 
contoa or general azongz t retals oné only selected conbinations | 
aave this unique characteristic. | 
None of the references cited by the Exaziner teach the 
formation of composite particles containing two separate zetalis 
which we capable of so exctherzically reacting. Thus ,tnere is. 


absolutely no teaching in sny of the references oF any aetna 


! 
therecf which could render the sudject ratter of the applicants" | 


claised invention obvious as 3 whole. The rhetorical question is 


asked: How could the subject matter of the claired invention be {| 
obvious from the references when there is no teaching in the a 


references which would enable the obtaining of the object © 


the invention and process, i.e. the specific flane spray powder? 


As pointed out, llensel et ai‘s — are rerely transitory 


Cd 
—— is — ne 


eens eens. 
in his process and even in eite-tcuenbeiny stage cannot be 


considered anticipatory ate the components _w which wil will exethersics tv 


——— Oe o_o 


react are not present nor r taught None of the secondary referes es 


teaches this selection of the specixie types of components which 


ina 
of the references are such as would atteviiknentes with Hessel 
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, are caparls of so excthersicaliy SOOeEAMB end ada 


| et al a substitution of a component used by iiensel et al for a 


component used in the re‘erences. 


have actually subconsciously involved 2 consideration of the 


It is submitted that the Exariner’s true grounds of rejection | 


applicants’ own Sasic invention, i.e. the flare spray powder 


|, Composite containing the exothernically reacting components. It 


oe#Fyw ew we & & e } 


appears that the Examiner has considered that once these cospo- 


sites we known, the formation thereof by the particular clained 


~~ 
fo} 


process would be obvious. Such grounds for rejection, are 


antes Ye 
ne en ee ee 


| however, not proper. The applicants’ had {nitially combined 


the clained process in a single application which is broscly 


aa 


- Lg as ao ener 


directed to the inventive concept of the use of the composite =I 
taining the « exotheraically reacting intermetallic corpound fornin 

|_components.. The claims involved herein are only being prosecuted! 
apart from the other clains as a result of the Exaziner’s own 
reouiresent for restriction. In view of this requirement for 
restriction the Exaziner is precluded froa consideration as to 

i whether the claimed process is patentabily distinct from the 
generic invention or powder per se, OF whether the process Cone 
stitutes an obvious sethed of the waking of the claimed aaterisi. 
In determining patentability it is only proper that the sudject 
matter as a wnole be considered apart and completely independest 
of aay other concept disclosed or claimed in the spplicatios. 
A main poles of novelty in tis subject satter as a whole is the 

| specific selection of the components as the result sougat frees 


this process can only be achieved with such selection. As the 
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is coupletely devoid of any teachinz of such selectica 
is obviously ia 


art 
2 | ene Exaziner's rejection under 35 U.S.C. 103 


S | error and should be reversed. 


4 
: Respectfully subsitted, 


ESS, DINKLACE & SPRUNG 
’ 


In re application of ; 
sichin Appeal No. 69-53 


Ferdinand J. Dittrich 

Ser. No. 3!:3,795 e> al. Belore the Board of Appeals,,,..-.. 
R Filed 7eoruary 10, 1964 + Tee 

For PLAS SPtatin3 
HL. NSA.TCALLY 2Ee AUG i! oh 

£O°LUy INTOSMSTALLIC 

COMPO D FOAMING CO) POSITZS Reo Ry. 

ae 
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Burzess, vinxlece % Scrun-, for Appelisn® 


This eppeel is.volves cletims 47 to LY end 
59 to 63. A correct ecoz Of tne arrealed cisins 


a-rears on pases 1 end 2 of erolice.ts' Brief. 


"=m pirs25.023 67 2.752) Z5UTZD Os AALS 


tignael of alee” 2p 37 TS 2 | PeemETZ, 100 7 


‘ Veckivetaie” 8 98:5. - seer 1956 23 
Hoyt 2,9570729 — Sensery, 1951 7% 
jours $122.04 Ce Sotersor, 143 > 7 
{filed 7-12-59 
aayee Do3TBIPTIO CF TESS eeu es 


“ne present invencion £3 cones. 942 #225 


oon 


tre retzod of e:piying 8 coating of s fir.el7 aivisaed 


motel powder in a disaer to 8 nucleus ectel powder 


end drying the cinder. “tre srecifie comvinetion of 


metallic cowdurs ere chosen suen thet these powders 


~f 


Serisl No. 343,725 
Appesi de 659-53 


will heve the espenility of exotnermicelly reectics 


to form en inteormetellic comround. The utility of 


the product forred dy the -rocess of the clsined 


inventicn is in flere soraying wherein the scrayod 


powaers exoti.er=miceliy react to fore. en irter- 


matellic costing upon a substrete. 


eS ee << as: oe 
aliz? DTSCUPT Cs OF TS= RF sash 
BALE A ok a 


Hansel ot eal. reletes to mets. powder cor 


positions rede fron refr:ctcry vetel powders, s.ch 


os tunssten and ~olyddenun, waica ere costed with 
protective leyers from merders of the pelisdaiun- 


platinum group rstels. reso ecrpositions ere oonas4 
toret:er wita 8 r-tal suc: 8s ¢opser, silver om .old. . 
fhe protective coeti:.: 537 08 ovplied oF Many Con : 
venticnel tecanicues inelucins eonti: 
Wits 9 aispersidle anesive end tnsn dastine ne 
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WOTICE OF HEARING 
COMP IRMATION REGU'RED ¥: THe TWENTY DAYS 


The appeal ie the above identified case will be heard by the Board of Agreais co the 
date indicated. 


The hearings wii! commence at the time set ao/ as won as the areszest in one cate is 
concluded, the succeeding case wil! be taxet up. 


The time allowed for argunent is thirty cinstes usiess additional time is requested aad 
permitted teiove the argument is commence -s 


By Order of the Board of Appeals 


NOTE: Ie order to make the most effective use of the oar.» searing facilities, CON- 
FIKMATION OF THE REQUEST FOR ORAL HEARING, SHICH HAS BEEN SET AS 
NOTED ABOVE, IS REQUIKED WITHIN TWENTY DAYS FROW DATE OF THiS NOTICE. 


Failure to do 30 will be construed as & waiver of the request for the hearing. 


PLEASE REFER TO APPEAL WUMBER IM ALL COMMUNICATIONS 
CONCERNING THIS CASE 


POL. 00 ee [ yr Yet Came DC 0.0 OS fi 


t 
‘ 


’ 
a ein 


ey 


or = oe ee 


a nae 


ey ego ee 


es 


/ AFG A ” 
Metco 365.3 
AS/«s 


: er E 58 


IN ThE UNITED STATES PATENT OFFICE 
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INTERMETALLIC COMPOUND FORMING COMPOSITES 


Croup : 160 
| ee August 16, 1966 
=o REPLY BRIEF 
| , In the Examiner's brief the Examiner states (page 5, 

12 fist paragraps) * . . this capability of exotheruicsily reactions ' 
| 13 Jov two setals to form an intereetallic compound is # common and 
| 14 fceneral property of the combining metals." The Exasziner cites ij 

15 favsolutely no authority and provides no basis for this statenest | 

16 land this stetement is challenged as being manifestiy iccorrect. ‘ 

17 jbesity of wetal pairs to react exothersically forsing am inter>_ 

18 tmetallic compound is not a cozson, but wite contrary, aA uaccesos 
| 29 and extraordinary characteristic of metals. The beerd can take 

20 |iudicial notice that of all known metals there are literally 

21 [nilliens of corbinations possible. Yet of this vast universe of 

22  possivie cominations the table as given on pages 40 and 41 of 

g3 ftue applicants’ specification, is to the best « tne applicants’ 

{ 24 finforsation and celief s fairly comprehensive list of possible 
25 useful coebintions which will so exothernically react fa forming 

26 5a" intersetallic cospound. The applicants during prosecution of | 
; 27 tee application (paper No. 8, page 7, first ful! paragrapn) speci- 
be eg |fically cnallenzed this state-rot of the Exasiner ard specifically 
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ae ;sition forred of jarticles of'a refractory setal shici are ccatec ; 
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21 ee copper, silver anc pole. Asice from tais vending tosetucr the} 
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lin tne claims and, 3s pointed cut, is transitory in that it 3s cals 
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sassive surface, such as a turbine biade. “netr atieetion 
to the Mackiw ct al. patent is that it lacks any express 
teacning of exotnerzicelly forzinzg eny 4ntercmetallic co=- 
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Hon. Comnissioner of Patents 


Washington, D. C. 29231 
SIR: 


PETITIC?! FCR ACCESS 


The undersigned hereby petitions for access 
to the file of abandoned application Serial ho. 
343,705, filed February 19, 19. 

This applicaticn is mentioned in U. S. Patent 
3,322,515, issued May 30, 1967. 

Access to this application is neces.ary in 
order to determine the sccpe and validity cf the claims 


of the issued patent. 
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